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EXECUTIVE  SUMMARY 


Introduction 


1.  CH2M  HILL  was  retained  by  the  Air  Force  Engineering 
and  Services  Center  (AFESC)  on  May  15,  1981  to 
conduct  the  Alaska  DEW  Line  Records  Search  under 
Contract  No.  F08637  80  G0010  0004.  The  contract 
was  modified  on  June  8,  1981  to  include  Clear  AFS 
Record  Search  under  Modification  No.  F080637 

80  G0010  0004  01. 

2.  The  identification  of  hazardous  waste  disposal 
sites  at  military  installations  was  directed  by 
Defense  Environmental  Quality  Program  Policy 
Memorandum  80-6  dated  June,  1980  and  implemented 
by  Air  Force  message  dated  December  2,  1980  as  a 
positive  action  to  determine  the  potential  for 
migration  of  hazardous  or  toxic  wastes  from  DOD 
installations,  to  prevent  migration,  and  implement 
clean-up  actions  as  necessary.  The  Records  Search 
comprises  Phase  I  of  the  Department  of  Defense 
Installation  Restoration  Program.  The  main  purpose 
of  the  Records  Search  Program  is  to  determine  the 
potential,  if  any,  for  migration  of  toxic  and 
hazardous  materials  off  the  installation 
boundaries  as  a  result  of  past  operations  and 
disposal  activities. 

3.  The  Clear  AFS  Records  Search  Program  included  a 
detailed  review  of  pertinent  installation  records, 
contacts  with  various  government  and  private 
agencies  for  documents  relative  to  the  Records 
Search,  and  an  onsite  station  visit  conducted  on 
July  27-28,  1981.  Activities  conducted  during  the 
onsite  visit  included  interviews  with  past  and 
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present  key  employees  at  the  station  and  ground 
tours  of  the  station  to  identify  past  disposal  and 
other  areas  of  possible  contamination. 

4.  In  the  event  the  Records  Search  indicates  the 

potential  exists  for  migration  of  hazardous  con¬ 
taminants  off  the  installation,  Phase  II  field 
work  would  be  conducted  to  confirm  the  presence  of 
the  specific  migrating  contaminants  and  to  determine 
the  extent  of  migration.  The  restoration  or 
containment  of  the  hazardous  waste  disposal  sites 
would  comprise  Phase  III  of  the  Installation 
Restoration  Program. 

Conclusions 


1.  No  direct  evidence  was  found  to  indicate  migration 
of  contaminants  beyond  Clear  AFS  property  boundaries 
has  occurred. 

2 .  Evidence  from  interviews  with  key  station  personnel 
indicates  hazardous  wastes,  primarily  PCB-filled 
capacitors,  have  been  disposed  of  in  landfill 
operations  in  the  past. 

3.  Where  hazardous  materials  have  been  disposed  of, 
the  potential  exists  for  migration  of  pollutants 
beyond  Clear  AFS  boundaries  due  to  the  following 
factors : 

a.  The  existence  of  four  past/ current  landfill 
sites  of  which  it  is  known  that  PCB-filled 
items  and  other  hazardous  materials  were 
disposed  of  in  the  past  in  three  of  them. 
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b.  Permeable  soil  conditions  with  an  absence  of 
confining  beds. 

4.  Table  5  lists  the  14  sites  identified  as  possible 
sources  of  contamination  and  the  overall  rating 
scores.  The  following  sites  were  identified  as 
areas  showing  the  highest  potential  for 
contaminant  migration  and  warrant  additional 
study: 

a.  Sites  No.  1,  2,  3,  and  4 — past/current 
landfills . 

b.  Sites  No.  12  and  13 — partially  filled  drums, 
some  of  which  were  leaking. 

c.  Site  No.  15 — Lake  Sansing  percolation  pond. 

5.  Sites  No.  5,  6,  7,  8,  9,  10,  11,  and  14  are  not 
considered  to  pose  a  significant  hazard  due  to 
migration  nor  to  pose  a  significant  health  hazard. 
Therefore,  these  sites  do  not  warrant  additional 
study . 

Recommendations 


1.  Although  no  direct  evidence  of  hazardous  contaminant 
migration  was  found  during  the  Records  Search,  it 
is  recommended  that  a  limited  program  (Phase  II) 
be  implemented  to  verify  the  fact  that  contaminant 
migration  is  not  a  problem  at  Clear  AFS .  A  prelimi¬ 
nary  scope  of  work  for  Phase  II  follow-up  is  as 
follows : 
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o  Ground-water  monitoring  and/or  soil  sampling 
at  past/current  landfills — Sites  No.  1,  2,  3, 
and  4. 

o  Location,  sampling,  removal  of  drums  and  soil 
sampling  at  Sites  12  and  13  as  well  as 
surveying  the  entire  station  for  other 
possible  drum  disposal  sites. 

o  Surface-water  and  bottom  sediment  sampling  at 
Lake  Sansing.  Also,  fish  tissue  analysis. 

In  the  event  that  contaminants  are  detected  in 
samples  collected  from  the  wells,  the  Lake  or  from 
soil  samples,  a  more  extensive  field  survey  should 
be  implemented  to  determine  the  lateral/areal 
extent  of  contaminant  migration.  Details  of  the 
program  outlined  above,  including  the  exact 
location  of  sampling  points,  should  be  finalized 
as  part  of  the  Phase  II  program. 


I .  INTRODUCTION 


I. 


INTRODUCTION 


A.  Background 

The  Air  Force  Engineering  and  Services  Center  (AFESC) 
retained  the  engineering  firm  of  CH2M  HILL  to  assemble  a 
team  of  experts  to  conduct  a  Records  Search  for  Clear  AFS, 
Alaska  (see  Figure  1).  Clear  AFS  is  the  location  of  the 
13th  Missile  Warning  Squadron  (MWS)  that  is  equipped  with  a 
Ballastic  Missile  Early  Warning  System  (BMEWS)  and  Space 
Object  Identification  (SOI).  At  Clear  AFS,  a  civilian 
contractor  provides  operations  and  maintenance  for  the  site 
and  13th  MWS.  The  Records  Search  Program  included  information 
from  the  Air  Force  and  information  obtained  from  the  civilian 
contractor,  FELEC  Services  Incorporated  (FSI),  contractor 
since  1975. 

The  primary  legislation  governing  the  management  and 
disposal  of  solid  waste  is  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  of  1976.  Regulations  and  implementing 
instructions  for  the  Act  are  continuing  to  be  developed  by 
EPA.  Under  RCRA  Section  3012  (Public  Law  96-482,  October  21, 
1981)  each  state  is  required  to  inventory  all  past  and 
present  hazardous  waste  disposal  sites.  Section  6003  of 
RCRA  requires  Federal  agencies  to  assist  EPA  and  make  available 
all  requested  information  on  past  disposal  practices.  It  is 
the  intent  of  the  Department  of  Defense  (DOD)  to  comply 
fully  in  these  as  well  as  other  requirements  of  RCRA. 
Simultaneous  to  the  passage  of  RCRA,  the  DOD  devised  a 
comprehensive  Installation  Restoration  Program  (IRP).  The 
purpose  of  the  IRP  is  to  identify,  report,  and  correct 
environmental  deficiencies  from  past  disposal  practices  that 
could  result  in  ground-water  contamination  and  probable 
migration  of  contaminants  beyond  DOD  installation  boundaries. 

In  response  to  RCRA  and  in  anticipation  of  the  Comprehensive 
Environmental  Response,  Compensation,  and  Liability  Act  of 


1980,  the  DOD  issued  Defense  Environmental  Quality  Program 
Policy  Memorandum  80-6  (DEQPPM  80-6)  on  24  June  1980  which 
directed  the  implementation  of  the  IRP  program. 


The  Records  Search  comprises  Phase  I  of  the  Department 
of  Defense  (DOD)  Installation  Restoration  Program  and  is 
intended  to  review  installation  records  to  identify  possible 
hazardous  waste  contaminated  sites.  Phase  I,  the  Records 
Search  phase,  is  the  identification  of  potential  problems. 
Phase  II  is  the  quantification  of  the  problem  and  determina¬ 
tion  of  corrective  measures  that  may  be  required.  The  third 
phase  is  to  contain,  correct,  and/or  mitigate  identified 
potential  environmental  hazards  that  may  be  the  result  of 
contaminant  migration  from  the  installation. 

B.  Authority 

The  identification  of  hazardous  waste  disposal  sites  at 
military  installations  was  directed  by  Defense  Environmental 
Quality  Program  Policy  Memorandum  80-6  (DEQPPM  80-6)  dated 
24  June  1980  and  implemented  by  Air  Force  Message  dated 
2  December  1980  as  a  positive  action  to  ensure  compliance 
of  military  installations  with  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  and  implementing  regulations. 

To  conduct  the  Installation  Restoration  Program  Records 
Search  for  Clear  AFS ,  Alaska,  the  AFESC  retained  CH2M  HILL 
on  May  15,  1981  under  Contract  No.  F08637  80  G0010  0004  and 
Modification  No.  F08637  80  G0010  0004  01. 

C.  Purpose  of  the  Records  Search 

The  main  purpose  of  the  Records  Search  Program  is  to 
identify  the  potential  for  ground-water  contamination 
resulting  from  past  practices  of  disposal  of  hazardous  and 
toxic  wastes.  Also,  the  Records  Search  Program  assesses  the 


I  -  3 


T 


possibility  of  contaminant  migration  beyond  the  installation 
boundaries .  Pertinent  information  includes  the  history  of 
operations,  the  geological  and  hydrogeological  conditions 
which  contribute  to  the  migration  of  contaminants  off  the 
installation,  and  the  ecological  settings  which  indicate 
sensitive  habitats  or  evidence  of  environmental  stress 
resulting  from  contaminants. 

D.  Scope 

The  Records  Search  consisted  of  a  pre-performance 
meeting,  an  onsite  visit,  a  review  and  analysis  of  the 
information  obtained,  and  preparation  of  this  report. 

The  pre-performance  meeting  was  held  at  the  office  of 
FELEC  Services,  Inc.  (FSI),  Colorado  Springs,  Colorado,  on 
June  11  and  12,  1981.  Attendees  included  representatives  of 
AFESC,  Tactical  Air  Command  (TAC),  Strategic  Air  Command 
(SAC),  FSI,  Occupational  and  Environmental  Health  Laboratory 
(OEHL),  DEW  Systems  Office  (DSO),  and  CH2M  HILL.  The  purpose 
of  the  pre-performance  meeting  was  to  provide  detailed 
project  instructions  for  the  Records  Search,  develop  a 
project  schedule,  provide  clarification  and  technical  guidance 
by  AFESC,  and  define  the  responsibilities  of  the  station, 
the  command,  the  contractor,  and  AFESC  participating  in  the 
Clear  AFS  Records  Search. 

The  onsite  visit  was  conducted  by  CH2M  HILL  on 
July  27-28,  1981.  Activities  performed  during  the  onsite 
visit  included  a  detailed  search  of  installation  records,  a 
ground  tour  of  the  installation,  and  interviews  with  former 
and  present  key  station  personnel.  The  following  individuals 
comprised  the  CH2M  HILL  Records  Search  team: 

1.  Mr.  Gary  E.  Eichler,  Project  Manager/Hydrogeologist 
(M.S.,  Engineering  Geology,  1974). 
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2.  Mr.  Brian  H.  Winchester,  Ecologist  (B.S.,  wildlife 
Ecology,  1973). 

3.  Ms.  Barbara  J.  Britt,  Technician  (Pre-engineering). 

Resumes  of  these  team  members  are  included  in  Appendix  B. 

In  the  course  of  the  Records  Search,  various  government 
and  private  agencies  were  contacted  for  pertinent  documents 
and  information.  Appendix  C  provides  a  list  of  agencies 
contacted  during  the  Record  Search. 

Key  individuals  from  the  Air  Force  who  participated  in 
the  Clear  AFS  Records  Search  are  as  follows: 

1.  Capt.  Richard  Merryfield,  SACLOG  Command 
Representative . 

2.  Lt.  Jim  Curran,  Command  Environmental  Engineer 

(SAC/DEEVQ) 

3.  Capt.  David  Salz,  Clear  AFS  Civil  Engineer. 

E.  Methodology 

The  methodology  utilized  in  the  Clear  AFS  Records 
Search  is  shown  graphically  on  Figure  2.  First,  a  review  of 
past  and  present  industrial  operations  is  conducted  at  the 
station.  Information  is  obtained  from  available  records 
such  as  shop  files  and  real  property  files,  as  well  as 
interviews  with  past  and  present  station  employees  from  most 
operating  areas  of  the  station. 

The  next  step  in  the  activity  review  process  is  to 
determine  the  past  management  practices  regarding  the  use, 
storage,  treatment,  and  disposal  of  hazardous  materials  from 
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FIGURE  2.  Records  Search  Methodology. 


the  various  industrial  operations  at  Clear  AFS .  Included  in 
this  part  of  the  activities  review  is  the  identification  of 
all  past  landfill  sites  and  burial  sites;  as  well  as  any 
other  possible  sources  of  contamination  such  as  major  PCB  or 
solvent  spills,  or  fuel-saturated  areas  resulting  from  large 
fuel  spills  or  leaks. 

A  general  ground  tour  of  identified  sites  are  then  made 
by  the  Records  Search  Team  to  gather  site-specific  information 
including  (1)  evidence  of  environmental  stress,  (2)  the 
presence  of  nearby  drainage  ditches  or  surface-water  bodies, 
and  (3)  visual  inspection  of  these  water  bodies  for  any 
obvious  signs  of  contamination  or  leachate  migration. 

A  decision  is  then  made,  based  on  all  of  the  above 
information,  whether  a  potential  exists  for  hazardous  material 
contamination  in  any  of  the  identified  sites.  If  not,  the 
site  is  deleted  from  further  consideration.  If  minor  opera¬ 
tions  and  maintenance  deficiencies  are  noted  during  the 
investigations,  the  condition  is  reported  to  station  commander. 

For  those  sites  where  a  potential  for  contamination  is 
identified,  a  determination  of  the  potential  for  migration 
of  the  contamination  off  the  installation  boundaries  is  made 
by  considering  site-specific  soil  and  ground-water  conditions. 
If  there  is  little  potential  for  contaminant  migration,  then 
the  site  is  deleted  from  further  consideration.  If  the 
potential  for  contaminant  migration  is  considered  significant, 
then  the  site  is  evaluated  and  prioritized  using  the  site 
rating  methodology  described  in  Section  IV.  B  "Disposal 
Sites  Identification  and  Evaluation." 

The  site  rating  indicates  the  relative  potential  for 
contaminant  migration  at  each  site.  For  those  sites  showing 
a  higher  potential,  recommendations  are  made  to  quantify  the 
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potential  contaminant  migration  problem  under  Phase  II  of 
the  Installation  Restoration  Program.  For  those  sites 
showing  a  medium  potential,  a  limited  Phase  II  program  may 
be  recommended  to  confirm  that  a  serious  contaminant  migration 
problem  does  not  exist.  For  those  sites  showing  a  lower 
potential,  no  further  follow-up  Phase  II  work  would  be 
recommended. 
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II.  INSTALLATION  DESCRIPTION 

A.  Location 


Clear  Air  Force  Station,  Alaska,  is  located  78  miles 
southwest  of  Fairbanks  on  the  Parks  ( Fairbanks /Anchorage )  , 

Highway  at  approximately  64°  17*  north  latitude  and  149°  10' 
west  longitude.  The  Nenana  River  forms  the  western  boundary 
of  the  Station.  The  nearest  settlement  is  Anderson,  which 
is  located  approximately  5  miles  north  of  Clear  AFS .  Clear 
AFS  contains  35,000  acres,  4,600  of  which  are  considered 
semi -improved.  Figure  3  illustrates  physical  features  In 
the  vicinity  of  Clear  AFS.  The  location  of  Clear  AFS  is 
shown  on  Figure  1. 

B.  Organization  and  Mission 

The  land  at  Clear  Air  Force  Station  was ‘originally 
purchased  during  WW  II  as  a  bombing  range.  In  1960,  construc¬ 
tion  was  begun  to  establish  this  radar  installation  run  by 
the  13th  Missile  Warning  Squadron  (MWS)  formerly  under  ADCOM 
until  it  was  absorbed  by  SAC. 

The  primary  mission  at  this  site  is  the  timely  and 
accurate  transmission  of  Ballistic  Missile  Early  Warning 
System  (BMEWS)  data  to  the  Missile  Warning  Center  in  NORAD's 
Cheyenne  Mountain  Complex.  The  site's  secondary  mission  is 
to  detect  and  perform  real-time  early  analysis  of  new  foreign 
missiles  or  satellite  launches  and  to  monitor  behavior  of 
earth  orbiting  satellites,  both  payloads  and  debris.  The 
intelligence  analysis  is  performed  on  these  objects  by  the 
Space  Object  Identification  (SOI)  Section. 

To  perform  the  BMEWS/NORAD  tasking  and  the  SOI  function, 
there  are  two  complementary  orgnizations :  a  civilian  contractor, 
and  the  13th  Missile  Warning  Squadron  (MWS). 
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The  civilian  contractor  since  1975  has  been  FELEC 
Service,  Inc.  (FSI),  which  provides  all  operation  and 
maintenance  for  the  site  and  the  13th  MWS.  The  13th  MSW 
responsibilities  include  contractor  monitoring  operations 
through  administration,  civil  engineering,  security,  and 
logistics . 

The  power  plant  is  operated  by  Civil  Service  employees  under 
the  direction  of  the  13th  Missile  Warning  Squadron/Civil 
Engineering,  and  provides  the  services  necessary  for  power 
generation  and  fire  protection  to  guarantee  continual 
operation  of  the  detection  radar,  tracking  radar,  missile 
impact  prediction  computers,  and  living  areas  which  are 
operated  and  maintained  by  FSI. 
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III.  ENVIRONMENTAL  SETTING 


III.  ENVIRONMENTAL  SETTING 


A.  Meteorology 

Clear  AFS  station  is  located  in  the  continental  climatic 
zone  which  covers  the  interior  of  Alaska.  Generally,  both 
summer  and  winter  temperatures  are  extreme  and  precipitation 
is  light. 

Alaska  is  located  at  a  high  latitude,  and  sun  angle  is 
comparatively  low,  especially  in  the  winter.  As  a  result, 
very  little  solar  energy  is  received  during  the  winter 
months.  Warm  winds  generated  in  lower  latitudes  (the 
Westerlies)  circulate  around  the  state,  counteracting  the 
deficit  and  moderating  temperatures.  Alaska  receives  the 
most  solar  energy  during  the  summer  months  when  northern 
latitude  is  tilted  toward  the  sun.  However,  much  of  this 
energy  never  reaches  the  surface;  it  is  absorbed  or  reflected 
by  the  extensive  cloud  cover. 

The  climatic  data  recorded  at  Nenana,  (located  approxi¬ 
mately  12  miles  north  of  Clear  AFS)  for  a  period  of  record 
of  40  years  show  the  average  summer  temperatures  range 
between  38°  and  72°F.  In  the  winter,  average  temperatures 
are  between  -18°  and  24°F.  Extreme  temperatures  recorded  at 
this  location  range  from  -69°  to  98°F. 

Precipitation  in  this  area  averages  11  inches,  which 
includes  48  inches  of  snow.  Approximately  10  inches  of  snow 
equals  1  inch  of  water.  Table  1  shows  average  maximum  and 
minumum  temperatures  and  amount  of  precipitation. 

B.  Geology 

Clear  AFS  is  located  on  the  Nenana  River  approximately 
78  miles  southwest  of  Fairbanks.  This  area  lies  within  the 
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Tanana-Kuskokwim  lowland  physiographic  province  of  the  Yukon 
Region  of  Alaska.  Figure  4  illustrates  the  major  physio¬ 
graphic  features  near  Clear  AFS . 

The  topography  of  the  station  is  an  essentially  smooth, 
glacio-fluvial  outwash  plane  at  the  base  of  the  Alaska  range 
which  lies  to  the  south.  The  ground  surface  slopes  downward 
to  the  north,  with  elevations  of  595  feet  to  580  feet  above 
mean  sea  level  at  the  station.  A  random  northeast  trending 
ridge  and  trough  undulation  of  approximately  5  feet  in 
elevation  occurs  throughout  the  area.  These  mark  old  stream 
bed  deposits  left  by  the  Nenana  River  as  it  changed  course. 

The  surficial  deposit  at  Clear  AFS  consists  of  a  peaty 
sandy  silt  approximately  0.5  to  5  feet  in  thickness.  This 
layer  contains  varying  amounts  of  gravel  and  is  moderately 
well  to  well  drained  in  those  areas.  The  material  in  this 
surficial  deposit  may  be  locally  boggy  where  silt  makes  up  a 
large  proportion.  The  surficial  material  has  an  estimated 
permeability  of  less  than  0.01  cm/sec  (0.02  ft/min)  which  is 
moderately  low. 

Underlying  the  surficial  silt  are  interbedded  lenses  of 
sand  and  gravel  with  cobbles  up  to  8  inches  in  diameter. 

The  amount  of  silt  in  these  beds  is  variable  but  averages 
10  percent  or  less.  The  depositional  origin  of  this  material 
is  glacial  outwash  fans  and  alluvial  stream  deposits,  and  is 
characterized  by  an  ever-changing  mixture  of  silt  size 
particles  up  to  cobbles.  This  material  was  washed  down  from 
the  higher  elevations  during  spring  thaw  and  summer  rains. 

The  larger  material  is  deposited  in  the  stream  bed,  and 
progressively  finer  material  is  deposited  away  from  the 
channel.  This  material  can  later  be  reworked  and  remixed  as 
the  stream  channel  changes.  The  resulting  formation  is  well 
graded  and  should  act  as  a  good  filter  for  percolating 
water . 


This  strata  is  approximately  600  feet  thick  in  the 
Clear  area  and  rests  on  a  Precambrian  metamorphic  quartz-mica 
schist  known  as  the  Birch  Creek  Schist.  This  is  the  basement 
rock  in  the  region  and  characteristically  has  a  weathered 
surface  of  varying  depth. 

Figure  5  is  a  map  of  the  general  geology  exposed  at  or 
near  the  surface  in  the  Clear  AFS  area. 

Figure  6  is  a  geologic  log  taken  from  exploratory 
boring  number  42.  As  can  be  seen,  the  geology  at  Clear  AFS 
is  highly  variable. 

C.  Hydrology 

Clear  AFS  is  situated  in  the  Tanana  River  basin  less 
than  2  miles  east  of  the  Nenana  River,  a  major  tributary. 

The  Nenana  River  is  a  braided  stream  draining  the 
higher  elevations  on  the  northern  slopes  of  the  Alaska 
range.  The  headwaters  of  the  river  originate  in  the  snow- 
fields  and  glaciers  as  meltwater  and  carry  an  increasingly 
larger  load  of  sediment  as  they  flow  downstream.  The  Nenana 
drains  approximately  3,920  square  miles  of  land. 

Peak  runoff  occurs  during  the  summer  months  from  snowmelt 
and  rainfall.  There  is  a  potential  for  flooding  at  Clear 
AFS  because  the  northern  boundary  of  the  developed  portion 
of  the  facility  is  at  the  highest  recorded  flood  stage 
elevation  of  574  feet  msl,  where  there  is  a  potential  for 
flooding  surface  contamination,  such  as  fuel  spills  could 
enter  the  Nenana  River.  Flooding  downstream  is  probable 
where  the  valley  flattens  near  the  Tanana  River. 
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Dnll  hole  42,  near  power  plant  at  Clear  AFS. 
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The  station  drainage  is  predominantly  to  the  northeast, 
with  some  to  the  northwest  into  Lake  Sansing.  The  surface 
slope  at  the  station  is  25  feet  per  mile  which  allows  fairly 
rapid  runoff  to  the  north.  Improvements  include  ditches, 
culverts,  and  surface  impoundments  (Lake  Sansing  and  Borrow 
Pits ) .  Figure  7  illustrates  the  general  drainage  patterns 
in  the  area. 

Ground  water  occurs  as  a  water  table  aquifer  at  Clear 
AFS.  The  static  water  level  is  approximately  66  feet  to 
81  feet  below  land  surface  or  at  an  elevation  of  approxi¬ 
mately  514  feet  msl.  This  aquifer  is  contained  in  the 
unconsolidated  sands  and  gravels  underlying  the  site.  A 
hydraulic  gradient  of  approximately  6  feet  per  mile  in  a 
northeast  direction  has  been  measured  by  the  USGS.  The 
source  of  recharge  to  the  aquifer  is  the  Nenana  River  and 
vertical  percolation  of  rainfall  and  snowmelt.  Based  on 
these  data,  together  with  estimates  of  aquifer  permeability 
and  total  saturated  thickness,  it  is  estimated  that  approxi¬ 
mately  6,000  to  10,000  million  gallons /year  flow  under  the 
developed  portion  of  Clear  AFS.  This  is  a  moderately  high 
rate  of  flow  and  reflects  the  permeable  deposits  in  the 
vicinity.  It  has  been  reported  that  the  aquifer  outcrops 
about  5  miles  north  of  the  station  and  forms  Clear  Creek  and 
several  other  springheads. 

The  thickness  of  the  aquifer  is  unknown,  though  it 
probably  extends  into  the  Precambrian  Basement  Rock  that 
underlies  the  area.  The  water  quality  is  very  good  through¬ 
out  the  area,  except  for  the  occurrence  of  high  iron  in  some 
wells.  Table  2  presents  water  quality  analysis  for  selected 
wells  in  use  at  Clear  AFS.  The  aquifer's  areal  extent  is 
probably  limited  to  a  band  10  to  15  miles  wide  along  the  low 
hills  to  the  south  extending  from  the  Teklanika  River  east 
to  Delta  Junction.  Recharge  to  the  aquifer  locally  is 
probably  from  the  Nenana  River. 


Ill  -  8 


Table  2 

WATER  QUALITY  ANALYSIS  OF  SELECTED  WELLS  AT  CLEAR  AFS 


Building  Number 

Bldg. 

S82 

Bldg. 

5 

Bldg. 

Ill 

Bldg. 

129 

Bldg. 

204 

Date  of  collection 

Sept.  5, 
1964 

Sept.  5, 
1964 

Sept.  5, 
1964 

Sept.  5, 
1964 

Sept.  5, 
1964 

Parameter 

Silica  (Si02) 

17 

13 

8.8 

8.2 

12 

Iron  (Fe)  (dis) 

0.04 

0.00 

0.00 

0.00 

0.00 

Iron  (Fe)  (total) 

0.94 

0.04 

0.02 

0.17 

0.08 

Manganese  (Mn) 

1.8 

0.03 

0.00 

0.00 

0.00 

Calcium  (Ca) 

53 

50 

44 

43 

47 

Magnesium  (Mg) 

7.5 

12 

8.5 

11 

12 

Sodium  (Na) 

4.1 

3.1 

3.5 

4.4 

3.0 

Potassium  (K) 

0.2 

0.1 

0.1 

0.1 

0.1 

Bicarbonate  (HC03) 

205 

199 

144 

138 

187 

Carbonate  (C03) 

0 

0 

0 

0 

0 

Sulfate  (S04) 

3.8 

9.6 

31 

39 

12 

Chloride  (Cl) 

1.4 

1.4 

4.3 

5.0 

1.4 

Fluoride  (F) 

0.0 

0.0 

0.1 

0.0 

0.0 

Nitrate  (N03) 

0.1 

0.2 

0.1 

0.1 

0.2 

Carbon  Dioxide  (C02) 

10 

8.0 

4.6 

3.4 

4.7 

Dissolved  solids 

Calculated 

Residue  on  evaporation  at  180 

188 

°C 

187 

171 

179 

180 

Hardness  as  CaC03 

163 

173 

145 

154 

165 

Noncarbonate  hardness  as  CaC03 

0 

10 

27 

41 

12 

Alkalinity  as  CaC03 

168 

163 

118 

113 

153 

Specific  conductance 

(micromhos  at  25°C) 

316 

326 

290 

300 

312 

pH  (standard  units) 

7.5 

7.6 

7.7 

7.8 

7.8 

Color  (APHA  units) 

5 

5 

5 

5 

5 

Notes:  1.  Analyses  completed  by  U.S.  Geological  Survey, 
locations. 

See  Figure  6  for 

well 

2.  All  units  expressed 

in  parts  per 

million  unless  otherwise  noted. 
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The  water  for  Clear  AFS  is  supplied  by  13  electrically 
powered  wells  and  two  diesel  powered  standby  wells.  The 
wells  are  from  6  to  20  inches  in  diameter  and  are  approxi¬ 
mately  150  feet  deep.  They  are  screened  and  gravel  packed, 
with  typical  specific  capacities  of  300  to  600  gpm  per  foot 
of  drawdown.  Well  locations  were  provided  by  station 
personnel  and  are  shown  in  Figure  8. 

Due  to  the  proximity  of  the  station  to  the  Nenana  River 
which  provides  a  warm  source  of  recharge  water  and  because 
the  strata  above  the  water  table  is  very  permeable,  there  is 
little  to  no  permafrost  underlying  the  area.  Some  frozen 
ground  was  reported  near  the  surface  during  soil  excavations 
for  the  station,  but  no  other  occurrences  have  been  reported. 
The  low  silt  content  in  the  formations  allows  for  the  free 
movement  of  water  within  the  aquifer.  The  high  transmissivity 
and  constant  recharge  source  allow  for  a  relatively  rapid 
ground-water  movement,  providing  an  adequate  thermal  source 
to  prevent  permafrost  formation. 

The  vertical  permeability  of  the  aquifer  is  relatively 
high  estimated  to  be  0.10  cm/sec  (0.20  ft/min).  The  absence 
of  extensive  silt  or  clay  beds  allows  percolation  of  water 
and/or  contaminant  into  the  aquifer  to  occur  very  rapidly 
once  the  surficial  silt  and  organics  are  breached.  Upon 
reaching  the  water  table,  denser  material  would  continue  to 
migrate  downward  the  base  of  the  aquifer.  Less  dense 
fluid  would  spread  and  mix  with  the  ground  water  and  move 
downgradient  to  a  point  of  discharge. 

D.  Environmentally  Sensitive  Conditions 

The  natural  habitats  on  Clear  AFS  are  compi  id  mostly 
of  mixed  spruce-hardwood  forests,  with  black  spruce  (Pica 
mariana ) ,  paper  birch  (Be tula  papyri f era ) ,  quaking  aspen 
(Populus  tremuloides )  and  balsam  poplar  (Populus  balsamifera) 
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being  the  primary  tree  species.  These  forests  for  the  most 
part  have  not  been  impacted  by  activities  on  Clear  AFS 
(except  where  clearing  has  been  necessary)  and  due  to  their 
extensive  distribution  in  the  region,  should  not  be  considered 
environmentally  sensitive  habitats. 

During  a  ground  survey  of  the  developed  portion  of  the 
site,  there  were  no  areas  observed  that  appeared  to  be 
environmentally  stressed. 

The  Nenana  River,  which  forms  the  western  boundary  of 
Clear  AFS,  should  be  considered  an  environmentally  sensitive 
habitat  due  to  the  greater  vulnerability  of  such  aquatic 
habitats  to  chemical  or  other  hazardous  waste  contamination. 

However,  there  has  been  no  evidence  of  any  Air  Force  related 
contamination  or  adverse  impacts  on  the  Nenana  River  system. 

Three  species  listed  as  endangered  by  the  U.S.  Fish  and 
Wildlife  Service  occur  in  Alaska:  the  peregrine  falcon 
(Falco  Peregrinus ) ,  Aleutian  Canada  goose  (Branta  canadensis 
leucopareia) ,  and  eskimo  curlew  (Numenius  burealis) .  Of 
these,  only  the  peregrine  falcon  is  likely  to  occur  in  the 
study  area,  most  likely  along  the  Nenana  River.  It  should 
be  noted  that  species  such  as  the  bald  eagle,  gray  wolf,  and 
grizzly  bear  do  not  have  endangered/threatened  status  in 
Alaska. 
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IV.  FINDINGS 


A.  Activity  Review 

1.  General 

Major  activities  at  Clear  AFS  generating  industrial 
wastes  include  operation  of  the  BMEWS  technical  site;  power 
generation;  vehicle  and  equipment  maintenance;  and  corrosion 
control  measures.  Other  wastes  are  associated  with  photo 
laboratories,  pest  control,  training  activities  (i.e.  fire¬ 
fighting),  and  building  maintenance.  Table  3  lists 
activities  at  Clear  AFS  and  waste  generated  by  each. 

2 .  Industrial  Operations 

The  BMEWS  Technical  Site  currently  contains  1,440 
non-PCB  capacitors.  These  were  installed  in  1979-1980  to 
replace  former  capacitors  which  contained  PCB  dielectric 
fluid.  The  capacitors  being  replaced  were  sent  to  Eielson 
AFB  for  proper  disposal.  During  the  period  from  1960  to 
1979  an  estimated  500  PCB-containing  capacitors  were 
replaced  on-line,  the  old  capacitors  being  disposed  of  in 
the  past/current  landfills.  In  most  cases  the  capacitors 
were  ruptured  during  the  landfill  disposal  operation, 
allowing  the  escape  of  the  dielectric  fluid  (about  3  gallons 
per  capacitor). 

The  Tech  Site  also  contains  12  large  transmitters, 
each  filled  with  about  1,000  gallons  of  non-conductive , 
non-PCB  silicon  oil  (EE  CA-10).  The  transmitter  oil  is 
periodically  removed,  filtered,  and  reused,  and  when  no 
longer  useable,  it  is  applied  as  a  road  palliat  u.  The 
cooling  water  system  for  the  transmitters  contains  hexavalent 
chromium  for  corrosion  control  and  since  this  is  a  closed 
system,  it  is  normally  not  released  into  the  environment. 


Table  3 

ACTIVI1  IES  ON  STATION  AND  WASTES  GENERA  TED  BY  EACH 
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However,  it  is  occasionally  necessary  to  clear  and  flush  the 
cooling  system  and  dispose  of  chromate-treated  transmitter 
cooling  water.  Normal  procedure  when  dumping  cooling  water 
is  to  chemically  convert  hexavalent  chromium  to  the  less 
toxic  tri valent  form.  This  is  followed  by  precipitation  and 
removal  of  tri valent  chromium  as  chromic  hydroxide.  The 
cooling  water  is  then  discharged  to  the  drains.  This  proce¬ 
dure  is  accomplished  by  adding  sulfuric  or  hydrochloric  acid 
to  lower  pH,  then  adding  caustic  soda  to  precipitate  chromium. 
The  chromium  sludge  was  likely  disposed  of  in  landfills  in 
the  past. 

The  closed  cooling  system  described  above  is  in 
turn  cooled  by  ground  water,  pumped  from  wells  on  site, 
passed  through  the  system  once  and  discharged  to  Lake  Sansing. 

No  chemicals  are  added  to  this  cooling  water  and  there  is  no 
hydraulic  connection  between  this  system  and  the  closed, 
chemically  treated  cooling  system.  In  fact,  water  from  this 
cooling  system  is  used  by  a  fish  hatchery  operation  located 
at  Clear  AFS . 

Other  wastes  from  the  Tech  Site  include  fiberglass 
(from  the  Radome),  Klystron  and  other  tubes,  asbestos  insu¬ 
lation,  and  waste  oils  including  lube  oil,  hydraulic  oil, 
insulation  oil,  and  solvents.  Klystron  tubes,  tubes  with 
low-level  radioactivity,  and  drummed  waste  petrochemicals 
are  now  shipped  to  Eielson  AFB,  but  prior  to  1979  all  wastes 
either  went  to  the  landfill  or  were  burned.  Old  asbestos 
insulation  is  currently  disposed  of  by  placing  in  double 
plastic  bags  and  burying  in  the  landfill.  Past  practice 
probably  consisted  of  simply  dumping  in  the  landfill. 

Solvents  used  in  equipment  cleaning  include  FO  352  (50  percent 
methylene  chloride,  50  percent  perchloroethylene )  for  degreasing 
and  cleaning  tracking  radar,  PD680,  ethyl  alcohol,  ketone, 
acetone,  oxalic  acid,  tetrachloroethane,  isopropyl  alcohol, 
toluene,  methyl  ethyl  ketone,  trichloroethylene,  methylene 
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chloride,  and  perchloroethylene;  waste  solvents  are  disposed 
of  via  DPDO  currently  but  likely  went  to  the  landfill  in  the 
past. 


Wastes  from  the  power  plant  include  cooling  water, 
boiler  blowdown,  flue  stack  gases,  fly  ash,  waste  lube  oils, 
caustics,  and  absestos  insulation.  A  number  of  PCB  trans¬ 
formers  are  also  present,  three  of  which  are  suspected  of 
having  minor  intermittent  leaks  (though  there  is  no  direct 
documentary  evidence  of  this).  Waste  cooling  water  and 
boiler  blowdown  discharges  ultimately  to  Lake  Sansing,  a 
man-made  percolation  pond,  but  is  generally  relatively  clean 
except  for  small  amounts  of  oil  and  grease.  (One  minor  fish 
kill  did  occur  in  Lake  Sansing  over  a  year  ago,  but  the 
causative  agent  was  not  established. )  Boilers  discharge  at 
a  rate  of  300  gpm,  and  both  caustic  soda  and  sulfuric  acid 
are  periodically  used  for  corrosion/scaling  control;  averaging 
24,000  lb/year  for  caustic  soda  and  81,000  lb /year  for 
sulfuric  acid.  Although  not  a  hazardous  waste,  fly  ash  is 
used  to  cover  materials  placed  in  the  landfill;  it  has  an 
iron  content  of  approximately  6  ppm,  a  manganese  content  of 
approximately  9  ppm,  and  a  silicon  content  of  approximately 
6  ppm. 


Approximately  20,000  tons  of  coal  is  stockpiled 
adjacent  to  the  power  plant.  Runoff  from  the  coal  pile 
could  enter  the  drainage  system  to  Lake  Sansing  or  infiltrate 
soil  to  ground-water  system.  Coal  contains  small  amounts  of 
maganese,  silicon,  sulfur,  and  arsenic. 

Waste  oils  are  drummed  and  sent  to  Eielson  AFB . 

In  the  past  they  were  used  on  roads  for  dust  control,  burned 
in  landfill,  or  burned  as  a  fire  training  exercise.  It  was 
reported  that  in  the  early  1960's  approximately  50,000 
gallons  of  fuel  oil  contaminated  with  water  was  disposed  of 
by  pumping  into  drainage  ditches  around  the  power  plant 
(Site  No.  7,  Figure  9).  Tetraethyl  lead  sludges  are  cleaned 

IV  -  5 


from  fuel  oil  and  MOGAS  storage  tanks  about  once  every 
5  years  and  are  awaiting  disposal  via  DPDO.  In  the  past 
sludge  was  likely  disposed  of  in  landfills. 


3 .  Other  Operations 

The  two  photo  laboratories  on  Clear  AFS  are  located 
in  buildings  101  and  209.  Although  silver  recovery  is  now 
in  operation,  prior  to  1976  all  materials  were  discharged 
into  septic  tanks. 

The  use  of  pesticides  for  mosquito  control  included 
applications  of  DDT  up  through  1965  and  applications  of 
Malathion  thereafter.  However,  the  use  of  Malathion  has 
been  reduced  since  1975  due  to  encouragement  of  swallow 
nesting  on  the  AFS  and  the  accompanying  natural  control  of 
mosquito  populations.  Currently  Malathion  is  used  at  a  rate 
of  approximately  2,000  gal/year;  herbicide  borate,  used  for 
weed  control,  is  applied  at  a  rate  of  approximately  2,000 
lb/year.  Rodent  bait  is  used  at  an  annual  rate  of  3  lb/year. 
Fertilizer  and  lime  are  used  at  a  rate  of  5,000  lb/yr,  and 
1,000  lb/yr,.  respectively.  Orthodiquat  is  used  in  the 
cooling  pond  to  control  growth  of  aquatic  needs  and  is 
applied  in  May  and  September. 

Some  waste  oils  used  to  be  burned  during  the 
fire-fighting  training  exercises.  This  practice  was  stopped 
in  1976.  Asbestos  insulation  has  also  been  removed  from 
some  non- industrial  buildings  around  the  site,  the  material 
being  disposed  of  by  wetted  double-bagging  and  placement  in 
the  landfill. 

B.  Disposal  Sites  Identification  and  Evaluation 

Interviews  with  past  and  present  key  employees  of  both 
the  Air  Force  and  FSI  resulted  in  the  identification  of 
16  sites  at  Clear  AFS  which  were  hazardous.  The  sites 
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included  five  current  or  former  landfills  and  six  other 
waste/potentially  contaminated  area  sites.  Also  identified 
from  interviews  and  site  inspection  were  three  sites  where 
chemical  and  petroleum  spills  or  containers  were  found.  Two 
sites  were  reviewed  and  eliminated  from  further  study  since 
they  had  no  potential  for  migration. 

These  sites,  illustrated  on  Figure  9,  were  reviewed  and 
those  which  had  a  potential  for  migration  were  evaluated 
using  a  rating  system  for  prioritized  ranking  of  the  hazard 
potential  of  waste  disposal  facilities  developed  by  JRB 
Associates,  Inc.,  of  McLean,  Virginia,  for  the  U.S.  Environ¬ 
mental  Protection  Agency.  This  system  was  modified  by 
CH2M  HILL  and  Engineering  Science  for  specific  application 
to  the  Air  Force  Installation  Restoration  Program. 

The  JRB  system  consists  of  31  rating  factors,  divided 
into  4  categories:  receptors,  pathways,  waste  character¬ 
istics,  and  waste  management  practices,  which  are  used  to 
evaluate  the  principal  targets  of  contamination,  the  mechanisms 
for  migration,  the  hazards  posed  by  the  contaminants ,  and 
the  facilities'  design  and  operation,  respectively.  Relative 
scores  from  each  category  are  combined  to  give  an  overall 
score  using  appropriate  weighting  factors.  A  more  detailed 
description  of  this  hazard  evaluation  methodology  is  included 
in  Appendix  E. 

The  following  is  a  brief  description  of  each  site 
identified  during  the  Records  Search  and  site  visit  at  Clear 
AFS .  Copies  of  the  rating  forms  completed  for  each  site  as 
rated  are  included  in  Appendix  F.  A  summary  of  the  results 
of  the  site  assessment,  using  the  modified  rating  system,  is 
given  in  Table  4. 
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the  location  of  each  site. 


1. 


Landfills 


The  landfills  identified  at  Clear  AFS  include  four 
past  sites  and  one  current  site.  Two  of  the  past  sites  as 
well  as  the  current  site  are  known  to  contain  PCB  capacitors 
disposed  of  in  compliance  with  regulations  at  the  time,  as 
well  as  other  known  hazardous  materials  such  as  asbestos, 
solvents,  paints,  chromate  sludges,  tetraethyl  lead  sludges, 
and  waste  oils.  The  fourth  and  oldest  landfill  was  used 
prior  to  the  construction  of  BMEWS  and  therefore  little  is 
known  of  its  contents.  The  fifth  site  (Site  No.  14)  was 
used  as  a  construction  disposal  site  during  the  building 
phase  at  Clear  AFS.  Figure  10  illustrates  a  summary  of 
landfill  operations  and  the  associated  operational  history 
of  each. 


Landfills  at  Clear  AFS  for  the  most  part  consist 
of  borrow  pits  excavated  for  fill  either  for  the  construction 
of  the  station  or  the  Alaska  Railroad.  The  landfills  used 
by  the  site  during  its  operational  years  (Sites  1,  2,  and  3) 
are  approximately  500-  to  1, 000-feet-long,  approximately 
300-  to  400-feet  wide,  and  approximately  40-  to  60-feet 
deep.  Waste  disposed  of  in  the  past  was  burned  daily  up 
until  1976  when  burning  ceased.  The  two  older  landfills 
(Sites  1  and  2)  were  covered  with  fly  ash  and  topped  with 
soil  up  to  the  surrounding  natural  ground  elevation.  The 
current,  active  landfill  (Site  No.  3)  is  covered  daily  with 
fly  ash  from  the  power  plant.  Little  is  known  of  the  opera¬ 
tion  of  the  other  two  landfills  (Sites  4  and  14). 

One  of  these  landfills  (Site  No.  4)  was  used 
during  the  time  that  Clear  AFS  was  used  as  a  bombing  range 
piror  to  the  construction  of  the  BMEWS.  This  site  is  covered 
with  soil  and  graded  level  with  surrounding  land  surface. 
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The  other  landfill  (Site  No.  14)  was  used  during 
the  BMEWS  construction  phase  at  Clear  AFS .  No  visible 
surface  expression  of  this  landfill  remains. 

The  following  is  a  description  of  each  landfill  site 
identified  at  Clear  AFS: 

o  Site  No.  1  is  located  approximately  1,600  feet 
south  of  the  construction  camp.  This  site  was 
used  from  1959  to  1968  (see  photographs  in 
Appendix  A).  The  site  is  closed  and  covered. 
During  its  operational  history,  all  waste 
materials  generated  by  the  station  were  disposed 
of  in  the  landfill.  This  included  PCB- filled 
capacitors  (approximately  300).  Other  materials 
which  could  have  been  disposed  of  in  the  landfill 
include  asbestos  insulation,  waste  oils,  used 
solvents,  electronic  equipment/tubes,  batteries, 
scrap  metal,  power  line  filters  containing  PCB, 
and  domestic  wastes. 

The  operation  of  the  landfill  included  continuous 
burning  of  materials  contained.  Those  wastes 
which  will  not  burn  easily,  such  as  PCB  oil, 
asbestos,  lead  from  batteries,  etc.,  still  have 
the  potential  to  migrate  into  the  ground-water 
system  and  off  the  installation. 

o  Site  No.  2  is  located  approximately  3,000  feet 

southwest  of  the  construction  camp.  This  site  was 
used  from  1968  to  1975.  During  this  period,  all 
waste  materials  generated  by  the  station  were 
disposed  of  in  the  landfill.  As  with  Site  No.  1, 
this  included  PCB-filled  capacitors  (approximately 
100),  as  well  as  other  materials  described  above. 
Again,  this  landfill  was  kept  burning.  It  is 
currently  closed  and  covered. 
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Site  No.  3  is  located  approximately  1,800  feet 
south  of  the  Tech  Site  (Tech  Site  refers  to  that 
area  where  radar  generation  and  detection  is 
accomplished — see  Figure  9 ) .  This  site  has  been 
in  operation  since  1975  (see  photographs  in 
Appendix  A).  As  with  Sites  No.  1  and  2,  this 
landfill  received  all  wastes  generated  by  the 
station.  Capacitors  were  disposed  of  in  the 
landfill  until  1979,  at  which  time  they  were 
shipped  to  Eilson  AFB  for  disposal  through  DPDO. 

It  is  estimated  that  there  are  approximately 
100  capacitors  in  this  landfill.  This  landfill 
was  also  burned  regularly  during  the  first  year  of 
operation,  after  which  burning  ceased.  Currently, 
the  landfill  is  covered  using  fly  ash  from  the 
power  plant. 

o  Site  No.  4  is  located  approximately  4,000  feet 

north  of  the  composite  area.  This  site  was  used 
prior  to  1959  before  BMEWS  was  in  operation.  This 
site  was  probably  used  when  this  station  was  used 
as  a  bombing  range.  This  site  is  immediately 
upgradient  and  the  closest  site  to  the  community 
of  Anderson  which  gets  its  water  supply  from  wells 
completed  in  the  regional  aquifer. 

o  Site  No.  14  is  located  immediately  south  of  the 
construction  camp.  This  site  was  used  as  a 
disposal  area  for  construction  debris  while  the 
site  was  being  built.  The  site  was  probably  in 
use  from  1959  to  1961. 

There  is  no  detailed  documentation  of  the  types  of 
materials  disposed  of  in  the  five  landfills  at  Clear  AFS . 
Since  the  site  has  only  one  basic  function,  radar  generation, 
there  has  not  been  a  great  deal  of  industrial  activity. 
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Therefore,  the  majority  of  the  waste  in  the  landfill  is 
directly  related  to  this  function.  It  is  fairly  certain 
that  PCB-filled  items  were  placed  in  the  landfill  in  moder¬ 
ately  large  quantities  (over  500  capacitors).  Also,  small 
quantities  of  other  hazardous  materials  were  probably  disposed 
of  in  the  landfills  including  waste  oil,  paints,  thinners, 
and  solvents  which  were  probably  burned  off,  battery  casings, 
asbestos  insulation,  electronic  tubes,  and  empty  pesticide 
containers.  Some  small  amounts  of  weathered  MOGAS  and  AVGAS 
sludge  containing  tetraethyl  lead  could  also  have  been 
disposed  of  in  landfills. 

PCB  contamination  from  past  landfill  operations  is  the 
most  serious  potential  contamination  problem  at  Clear  AFS. 
Selected  wells  were  sampled  around  Clear  and  in  the  nearby 
town  of  Anderson  and  tested  for  PCB  contamination  in  1979-80. 
No  PCB  contamination  was  reported;  however,  all  wells  sampled 
are  located  north  of  the  landfills  containing  PCB,  whereas 
the  hydraulic  gradient  is  to  the  east  to  northeast  making 
these  wells  inappropriate  sampling  points  to  detect  PCB 
contamination  from  past/current  landfills  at  Clear  AFS. 

Potable  water  wells,  five  at  the  Tech  Site,  one  at  the 
construction  camp,  and  five  at  Anderson  were  sampled. 

However,  since  the  hydraulic  gradient  at  Clear  AFS  is  probably 
in  an  east  to  northeast  direction,  the  results  from  this 
sampling  effort  would  be  inconclusive. 

The  past  practice  at  all  landfills  was  continuous 
burning.  Currently  fly  ash  from  the  power  plant  is  used  as 
cover . 

2 .  Other  Waste/Potentially  Contaminated  Areas 

Six  areas  other  than  landfills  were  identified  as 
disposal  or  potentially  contaminated  sites  of  hazardous 
materials.  These  include  the  following: 
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o  Site  No.  5  is  located  adjacent  to  and  east  of  the 
power  plant.  Approximately  20,000  tons  of  coal  is 
stockpiled  in  case  of  emergency. 

o  Site  No.  6  is  located  approximately  half-way 

between  the  construction  camp  and  the  composite 
area.  This  is  the  site  of  the  Imhoff  tank  and 
leach  field  which  handles  the  major  portion  of  the 
wastewater  generated  by  the  station.  Sludge  from 
this  system  was  likely  disposed  of  in  the  landfills. 

o  Site  No.  8  is  located  adjacent  to  and  south  of  the 
power  plant.  This  site  is  the  location  of  two 
25,000-gallon  underground  fuel  storage  tanks  used 
to  fuel  standby  generators.  A  200-gallon  fuel 
spill  occurred  and  was  cleaned  up  by  use  of 
absorbant  material  in  April  1981. 

o  Site  No.  10  is  located  in  the  east  end  of  Building 
250.  This  site  is  the  radioactive  materials 
storage  and  disposal  (by  burial)  area.  The  material 
buried  consisted  of  small  electronic  tubes  having 
low  level  radioactivity. 

o  Site  No.  11  is  located  in  the  northeast  corner  of 
the  construction  camp.  This  site  was  the  fire 
training  area  where  small  quantities  of  waste  oils 
were  burned  as  training  exercises  (stopped  in 
1976) . 

o  Site  No.  15  is  located  approximately  3,400  feet 

northwest  of  the  power  plant.  This  site  is  called 
Lake  Sansing  and  is  the  final  step  in  the  cooling 
water  handling  from  both  the  Tech  Site  and  the 
power  plant  (see  photographs  in  Appendix  A). 
Chemicals  used  for  corrosion/scale  control  as  well 
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as  runoff  from  the  site  are  discharged  after 
neutralization  to  Lake  Sansing.  This  lake  is  a 
man-made  percolation  pond  lined  with  fly  ash  and 
topsoil  to  slow  the  natural,  rapid  percolation. 

3 .  Spills  and  Other  Contaminated  Areas 

Three  areas  where  spills  have  occurred,  primarily 
fuel  and  other  possible  contamination  from  partially  filled 
drums,  were  identified: 

o  Site  No.  7  is  located  adjacent  to  the  utilidor 
between  the  power  plant  and  Building  250.  This 
was  the  site  of  a  50,000-gallon  fuel  spill  which 
occurred  in  1959-60.  No  clean-up  or  recovery  was 
attempted  at  this  site. 

o  Site  No.  12  is  located  adjacent  to  and  east  of 

Site  No.  1.  Three  or  four  partially  filled  drums 
were  located  here  during  ground  tour  (see 
photographs  in  Appendix  A).  There  was  some 
leakage  observed. 

o  Site  No.  13  is  located  adjacent  to  and  west  of 
Site  No.  2.  Station  personnel  located  approxi¬ 
mately  four  more  partially  filled  drums  here. 
There  was  some  indication  of  leakage. 

4.  Areas  Eliminated  From  Further  Study 

Two  areas  were  observed  during  the  site  visit  and 
were  deemed  to  pose  no  immediate  or  past  contamination 
potential  and  were  eliminated  from  further  consideration. 
These  areas  were  not  rated. 
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Site  Mo.  9  is  located  adjacent  to  and  southeast  of 
the  composite  area.  This  is  the  site  of  two 
25,000-gallon  underground  MOGAS  tanks.  There  was 
no  observable  evidence  of  fuel  contamination. 

o  Site  No.  16  is  located  inside  the  power  plant. 

This  site  consists  of  at  least  three  large 
(1,000  gallon)  PCB-filled  transformers  currently 
in  operation.  The  transformers  overhang  the 
grating  covering  the  cooling  water  discharge 
system.  This  could  be  a  problem  if  a  leak  were  to 
develop  in  the  transformers.  This  condition  was 
pointed  out  to  the  station  commander,  and  steps 
are  being  taken  to  eliminate  this  condition. 

There  was  no  observable  evidence  of  leakage. 
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CONCLUSIONS 


A.  No  direct  evidence  was  found  to  indicate  that  migration 
of  contaminants  beyond  Clear  AFS  property  boundaries 
has  occured. 

B.  Evidence  obtained  through  interviews  with  key  station 
personnel  indicates  that  hazardous  wastes,  primarily 
PCB- filled  capacitors,  have  been  disposed  of  in  landfill 
operations  in  the  past. 

C.  Current  handling/disposal  of  PCB-filled  transformers/ 
capacitors  is  safe,  with  the  exception  of  those  trans¬ 
formers  in  the  power  plant  which  overhang  the  cooling 
system  grating. 

D.  Where  hazardous  materials  have  been  disposed  of,  the 
potential  exists  for  migration  of  pollutants  beyond 
Clear  AFS  boundaries  due  to  the  following  factors: 

1.  The  existence  of  four  past/current  landfill  sites 
at  which  it  is  known  that  PCB-filled  items  and 
other  hazardous  materials  were  disposed  of  in  the 
past. 

2 .  Permeable  soil  conditions  with  an  absence  of 
confining  beds. 

E.  Table  5  provides  a  listing  of  the  14  sites  identified 
as  possible  sources  of  contamination  and  the  overall 
rating  scores.  The  following  sites  were  identified  as 
areas  showing  the  highest  potential  for  contaminant 
migration  and  warrant  additional  study: 

1.  Sites  No.  1,  2,  and  3,  due  primarily  to: 
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Table  5 

PRIORITY  LISTING  OP  SITES  WHICH  WERE  RATED 


SITES  WARRANTING  ADDITIONAL  STUDY 

Site  Overall 

No.  _ Site  Description _  Score 


3  Current  Landfill  197 5 -Present  66 

1  Past  Landfill  1969-1968  64 

2  Past  Landfill  1968-1975  63 

4  Old  Landfill  Prior  to  1959  48 

12  Partially  Filled  Drums  47 

15  Lake  Sansing  Percolation  Pond  47 

13  Partially  Filled  Drums  47 

SITES  NOT  WARRANTING  ADDITIONAL  STUDY 

Site  Overall 

No.  _ _ Site  Description _  Score 


7  Fuel  Spill  47 

10  Radioactive  Material  Storage  Area  45 

8  Fuel  Tanks  42 

14  Construction  Camp  Disposal  Area  41 

11  Fire  Training  Area  41 

6  Septic  Tank  Leach  Field  40 

5  Coal  Storage  Area  39 


Note:  Sites  No.  9  and  16  were  not  rated. 


o  Quantities  of  PCB  and  other  hazardous 
materials  disposed  of. 

o  Permeability  of  soil. 

2.  Site  No.  4,  due  primarily  to: 

o  Disposal  of  unknown  types  and  quantities  of 
materials . 

o  Permeability  of  soil. 

o  Proximity  to  populated  area  and  associated 

water  supply  wells. 

3.  Site  No.  12  and  13,  due  primarily  to: 

o  Characteristics  of  materials  which  may  be 
contained. 

o  Possibility  of  uncontrolled  access. 

o  Permeability  of  soil. 

o  Observed  leakage . 

4.  Site  No.  15,  due  primarily  to: 

o  Characteristics  of  some  chemicals  discharged 

from  the  power  plant. 

o  Possibility  of  uncontrolled  access  and 

wildlife  contact. 

o  Permeability  of  soil. 
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F. 


Sites  No.  5,  6,  7,  8,  10,  11,  and  14  cure  not  considered 
to  pose  a  significant  hazard  for  migration  nor  to  pose 
a  significant  health  hazard.  Therefore,  these  sites  do 
not  warrant  additional  study. 

G.  Sites  No.  9  and  16  were  observed  in  the  field  and  not 
considered  hazardous  waste  sites  and  were  eliminated 
from  further  study. 
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VI .  RECOMMENDATIONS 


Although  no  direct  evidence  of  hazardous  contaminant 
migration  was  found  during  the  Records  Search,  it  is  recom¬ 
mended  that  a  limited  program  (Phase  II)  be  implemented  to 
verify  if  contaminant  migration  is  or  is  not  a  problem  at 
Clear  AFS .  This  program  should  consist  of  construction  and 
sampling  of  monitoring  wells  both  up-  and  downgradient  from 
the  past/current  landfills.  In  the  landfill  areas,  soil 
column  sampling  should  also  be  done.  The  limited  program 
should  also  include  sampling  at  Lake  Sansing.  Specific 
details  of  the  recommended  monitoring  program  for  each  site 
are  listed  below. 

o  Site  No.  1;  past  landfill  1959-1968.  This  site 
received  approximately  300  capacitors  which  is 
approximately  50  percent  of  all  PCB-filled  capacitors 
disposed  of  at  Clear  AFS.  Assuming  that  the 
hydraulic  gradient  of  the  water  table  is  away  from 
the  Nenana  River,  ground  water  flow  is  probably 
east  to  northeast.  Four  wells  should  be  installed, 
one  at  each  point  of  the  compass,  north,  south, 
east,  and  west,  around  the  landfill  approximately 
20  feet  from  the  site  perimeter.  Wells  should  be 
2  to  4  inches  in  diameter  cased  and  screened,  with 
the  design  of  each  based  on  the  specific  geologic 
conditions  present.  These  wells  should  be  approxi¬ 
mately  100  feet  deep  with  25  feet  of  screen.  The 
four  monitoring  wells  should  be  surveyed  into  a 
common  datum  and  the  direction  of  ground-water 
flow  determined.  Once  completed,  two  additional 
wells  of  the  type  described  above  should  be 
installed,  both  downgradient,  spaced  at  appropriate 
intervals  as  determined  by  site  geology.  These 
wells  should  also  be  referenced  to  the  same  datum 
as  the  first  four  wells .  The  hydraulic  gradient 
should  be  reassessed  using  all  six  wells. 
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Water  samples  should  be  collected  from  the  monitoring 
wells  and  analyzed  for  PCB,  arsenic,  heavy  metals 
including  chromium,  hexavalent  chromium,  cadmium, 
lead,  mercury,  selenium,  and  silver,  volatile 
organic  compounds,  total  organic  carbon,  pH, 
phenols,  solvents  (particularly  TCE  and  FO-352), 
and  specific  conductance. 

Once  hydraulic  gradient  has  been  established,  soil 
samples  should  be  collected  at  increments  of 
5  feet  from  ground  surface  to  the  top  of  the  water 
table  (approximately  75  feet)  at  one  site  immedi¬ 
ately  adjacent  to  the  landfill  on  the  downgradient 
side,  ‘joil  samples  should  be  analyzed  for  PCB 
contamination  by  selecting  one  sample  per  20  feet 
for  analysis.  If  contamination  is  found,  a  more 
precise  determination  of  the  vertical  location  of 
the  contamination  could  be  found  by  analyzing  soil 
samples  taken  at  5-foot  intervals  within  the 
20- foot  interval  first  investigated. 

o  Site  No.  2;  past  landfill  1968-1975.  This  site 

received  approximately  100  capacitors,  or  approxi¬ 
mately  20  percent  of  all  PCB-filled  capacitors 
disposed  of  at  Clear  AFS.  The  same  monitoring 
well  construction/sampling  and  soil  sampling 
procedures  described  for  Site  No.  1  should  be 
followed  for  Site  No.  2.  Two  of  the  initial 
four  wells  may  be  eliminated  if  the  hydraulic 
gradient  can  be  assumed  from  Site  No.  1. 

o  Site  No.  3;  current  landfill  in  use  since  1975. 

This  site  received  approximately  100  capacitors, 
or  approximately  20  percent  of  all  PCB-filled 
capacitors  disposed  of  at  Clear  AFS.  Current 
practices  do  not  allow  disposal  of  such  items  in 
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the  landfill;  however,  between  1975  and  1979  the 
site  received  PCB-filled  capacitors. 

The  same  monitoring  well  construction/sampling  and 
soil  sampling  procedure  described  for  Site  No.  1 
should  be  used  here.  Two  of  the  initial  four 
wells  can  be  eliminated  if  the  hydraulic  gradient 
can  be  assumed  from  Sites  No.  1  and  2. 

o  Site  No.  4;  past  landfill  used  prior  to  1959. 

This  site  probably  did  not  receive  PCB  material 
but  was  in  use  during  the  time  when  Clear  AFS  was 
used  as  a  bombing  range.  This  site  is  the  closest 
disposal  area  to  the  community  of  Anderson  and  is 
located  upgradient.  One  well  should  be  installed 
adjacent  to  the  landfill  boundaries,  between  the 
landfill  and  the  community  of  Anderson.  Samples 
should  be  analyzed  for  heavy  metals  including 
chromium,  hexavalent  chromium,  cadmium,  lead, 
mercury,  selenium  and  silver,  volatile  organic 
compounds,  pH,  phenols,  and  specific  conductance. 

o  Site  No.  12;  partially  filled  drums.  This  site 

was  located  during  the  station  ground  tour.  Drums 
should  be  sampled  and  removed  (currently  being 
done).  Soil  samples  should  be  collected  in  the 
immediate  vicinity  of  the  drums  and  analyzed  for 
those  chemicals  found  in  the  drums.  Any  further 
monitoring  efforts  would  depend  on  the  character¬ 
istics  of  material  in  the  drums.  A  more  detailed 
site  survey  should  be  conducted  to  locate,  sample, 
and  remove  any  other  drums  of  this  type. 

o  Site  No.  13;  partially  filled  drums.  After  the 

partially  filled  drums  were  reported  to  the  station 
commander,  a  search  of  the  area  identified  another 
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site  where  drums  were  disposed  of.  The  sample 
procedure  described  above  for  Site  No.  12  should 
be  followed  here. 


o  Site  No.  15;  Lake  Sansing.  This  man-made  lake  is 
a  percolation  pond  for  power  plant  and  Tech  Site 
cooling  water.  The  pond  originally  percolated 
very  rapidly  due  to  the  nature  of  the  soil  (very 
permeable).  The  bottom  was  lined  with  fly  ash 
from  the  power  plant  coal  burning  operation  in  the 
late  1960's  and  topsoil  to  slow  down  percolation 
rates,  thus  creating  the  lake.  The  pond  was  lined 
in  the  late  1960's  and  was  shortly  thereafter 
stocked  with  game  fish.  Since  the  power  plant 
used  various  chemicals  in  the  operation,  these 
chemicals  are  ultimately  discharged  to  the  lake, 
eventually  percolating  to  the  ground-water  system. 
The  lake  water  should  be  sampled  periodically  and 
analyzed  for  PCB,  heavy  metals  including  chromium, 
hexavalent  chromium,  cadmium,  lead,  mercury, 
selenium  and  silver,  volatile  organic  compounds, 
total  organic  carbon,  pH,  and  specific  conductance. 
In  addition,  several  mature  fish  from  the  pond 
should  be  caught  and  the  tissue  analyzed  for 
PCB-contamination.  Also,  one  bottom  sediment 
sample  should  be  collected  and  analyzed  for  the 
same  parameters  as  the  water  sample. 

In  the  event  that  contaminants  are  detected  in  samples 
collected  from  the  wells,  the  lake,  or  from  soil  samples,  a 
more  extensive  field  survey  should  be  implemented  to  determine 
the  lateral/areal  extent  of  contaminant  migration.  Details 
of  the  program  outlined  above,  including  the  exact  location 
of  sampling  points,  should  be  finalized  as  part  of  the 
Phase  II  program. 
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RESUMES  OF  KEY  TEAM  MEMBERS 


■  GARY  E.  EICHLER 
Hydrogeologist 


Education 

M.S.,  Engineering  Geology,  University  of  Florida,  1974 
B.S.,  Construction  and  Geology,  Utica  College  of  Syracuse 

University,  1972 

Experience 

Mr.  Eichler  has  been  responsible  for  ground-water  projects 
for  both  water  supply  and  effluent  disposal.  Studies  have 
included  site  selection,  well  design,  construction  services, 
monitoring  and  testing  programs,  determination  of  aquifer 
characteristics,  and  well  field  design.  Examples  of  projects 
on  which  Mr.  Eichler  has  worked  include: 

■  Palm  Coast,  Florida.  Conducted  a  test  well  program 
to  determine  available  ground-water  resources  of  a 
250,000-person  coastal  development. 

■  Live  Oak,  Florida,  Determination  of  geologic  condi¬ 
tions  at  a  pond  failure  site;  identification  of  failure 
causes  and  recommendation  for  redesign  of  the  facility 
compatible  with  site  geology. 

■  Quaker  Oats  Company,  Belle  Glade,  Florida.  Test 
pumping  and  water  quality  sampling  for  an  injection 
well  facility;  provided  operational  design  criteria 
for  the  disposal  system  and  determined  aquifer 
characteristics. 

■  St.  Augustine,  Florida.  Prepared  a  program  of 
exploration  and  testing  to  locate  a  future  supply  of 
water;  determined  hydrogeologic  conditions,  located 
potential  well  sites,  and  initiated  a  test  program. 

Prior  to  joining  CH2M  HILL  in  1976,  Mr.  Eichler  was  an 
engineering  geologist  with  Environmental  Science  and 
Engineering,  Inc.,  of  Gainesville,  Florida.  Responsibilities 
there  included  project  management,  soils  investigations, 
siting  studies,  ground-water  and  surface-water  reports, 
and  federal  and  state  environmental  impact  studies.  He 
has  professional  capabilities  in  the  following  areas. 

■  Hydrogeology.  Water  supply  well  location,  aquifer 
testing,  well  field  layout,  injection  well  testing  and 
monitoring  program  design,  and  well  construction 
inspection . 

■  Water  resources  inventory.  Potentiometric  mapping, 
water  yield,  and  availability  determinations . 
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■  Site  investigations.  Determination  of  subsurface 
conditions,  primarily  in  soil  media.  Determination 
of  stratigraphic  correlation  and  associated  physical 
properties  for  engineering  design. 

■  Environmental  permitting.  Federal,  state,  regional, 
and  local  permit  studies  associated  with  industrial 
and  mining  projects. 

■  Clay  mineralogy .  Clay  mineral  reactions  primarily 
associated  with  lime  stabilization  for  highways  and 
other  engineering  projects.  Participated  in  a 
Brazilian  highway  project  and  developed  laboratory 
analysis  for  lime-soil  reactions. 

■  Engineering  geology .  Geologic  exploration,  soil 
property  determinations  for  engineering  design, 
and  water  and  earth  materials  interactions  associated 
with  construction . 

■  Geophysics.  Well  logging  and  interpretation. 

Mr.  Eichler  directed  the  laboratory  analysis  of  tropical 
soils  to  determine  engineering  properties  and  reaction 
potential  with  lime  additives  for  a  Brazilian  highway  project. 
He  also  assisted  in  the  preparation  and  presentation  of  a 
seminar  on  lime  stabilization  sponsored  by  the  National 
Lime  Association . 

Membership  in  Organizations 

American  Water  Resources  Association 
Association  of  Engineering  Geologists 
Geological  Society  of  America 
Southeastern  Geological  Society 

Publications 

Engineering  Properties  and  Lime  Stabilization  of  Tropically 
Weathered  Soils .  M.S.  thesis.  Department  of  Geology , 
University  of  Florida  .  August  1974. 


■  BRIAN  H.  WINCHESTER 
Ecologist 


Education 

B.S.,  Wildlife  Ecology,  University  of  Florida,  1973 

Experience 

Mr.  Winchester's  responsibilities  at  CH2M  HILL  include  project  manage¬ 
ment,  design  and  implementation  of  field  sampling  programs,  data  analysis 
and  interpretation,  impact  assessment  and  prediction,  environmental 
planning  for  impact  mitigation,  report  preparation  and  review,  and 
technical  consulting  at  client-agency  hearings.  He  has  applied  his 
expertise  to  numerous  Environmental  Impact  Statements  (EIS’s), 
Developments  of  Regional  Impact  (DRi),  and  industry,  power  plant, 
and  208  studies. 

■  Trident  Submarine  Base  E IS— Managed  terrestrial  and  wetland  biology 
subproject.  Designed  and  directed  quarterly  field  sampling  and 
analyses  for  coastal  sites  in  Rhode  Island,  Virginia,  South  Carolina, 
Georgia,  and  Florida.  Prepared  terrestrial  and  wetland  portions 

of  draft  and  final  E1S. 

■  Gulf  Intracoastai  Waterway  E  IS— Conducted  flora/fauna  assessment 

of  biota  along  the  300-mile  Intracoastai  Waterway  in  coastal  Louisiana. 
Assessed  impacts  of  maintenance  dredging. 

■  California  Lake  Watershed  E IS— inventoried  and  mapped  biotic 
communities  for  a  9-square-mile  watershed  in  Dixie  County,  Florida. 
Assessed  impacts  of  flood  control  channelization  of  major 
watercourses. 

■  Phosphate  Industry  DRI’s— Managed  or  assisted  in  preparing  five 
phosphate  mine  DRl’s  in  central  Florida.  Helped  develop  mining 
and  reclamation  plans  and  provided  technical  input  at  client/agency 
hearings.  Also  provided  biological  baseline  and  impact  assessment 
data  for  beneficiation  plant  sitings. 

■  Residential  Development  DRI’s— Conducted  biotic  community  inventories, 
delineated  wetlands,  and  prepared  DRI’s  for  three  proposed  residential 
developments  in  central  and  southern  Florida. 

■  Wetlands  Studies— Developed  cost-effective,  time-effective  methodology- 
for  estimating  the  ecological  value  of  freshwater  wetlands  and 
applied  the  technique  to  over  800  wetlands  in  central  peninsular 
Florida.  Assessed  potential  dredge  and  fill  impacts  on  numerous 
wetlands. 

■  Transportation/Corridor  Studies— Evaluated  biological  impacts 
associated  with  alternative  routings  of  major  new  highways  in 
Pinellas  and  Duval  Counties,  Florida.  Assessed  environmental 
impacts  of  upgrading  a  telephone  communications  corridor  extending 
from  Windermere  to  Tampa.  Described  biota  and  prepared  a 
negative  declaration  for  a  proposed  interstate  highway  inter¬ 
change  in  Flagler  County. 
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■  Power  Plant  Studies— Conducted  study  of  aquatic  biota  entrained 
at  a  Miami  generating  station.  Assessed  impacts  of  blowdown  on 
plant  communities  surrounding  two  Florida  generating  stations. 
Assisted  in  delineation  of  biotic  communities  for  a  generating 
station  expansion  in  Crystal  River,  Florida.  Prepared  environ* 
mental  assessments  for  siting  power  plants  in  western  and  north¬ 
eastern  Washington. 

■  Industry  Studies— Managed  a  2-year  biological  monitoring  program 
to  assess  potential  impacts  of  industrial  effluents  in  upper  Escambia 
Bay.  Conducted  baseline  terrestrial  and  aquatic  quarterly  sampling 
for  a  clean  fuels  facility  to  be  located  adjacent  to  an  estuarine 
area  in  Jacksonville,  Florida.  Predicted  S02  and  NOx  air  emission 
impacts  on  vegetation  for  a  proposed  caprolactam  facility  in  southern 
Alabama.  Contributed  to  preliminary  biological  inventories  of 
limestone  quarry  and  processing  plantsites  in  central  and  coastal 
Alabama. 

■  208  Studies— Mapped  and  assigned  value  classifications  for  ail 
nonmarine  wetlands  in  Pasco,  Pinellas,  Hillsborough,  and  Manatee 
Counties,  Florida,  for  Tampa  area  208. 

■  Rare  and  Endangered  Biota  Research— Managed  and  designed  a 
research  project  on  the  ecology  and  management  of  a  recently 
rediscovered  endangered  mammal.  Conducted  numerous  endangered 
biota  inventories. 

Membership  in  Organizations 

Ecological  Society  of  America 

Publications 

“An  Approach  to  Valuation  of  Florida  Freshwater  Wetlands.”  Proceedings 
of  the  Sixth  Annual  Conference  on  the  Restoration  and  Creation  of 
Wetlands,  1979  (with  L.  D.  Harris). 

The  Current  Status  of  the  Colonial  Pocket  Gopher.  Oriole  43:33-35. 

1978  (with  R.  S.  DeLotelle). 

Ecology  and  Management  of  the  Colonial  Pocket  Gopher:  A  Progress 
Report.  Proceedings  of  the  Rare  and  Endangered  Wildlife  Symposium, 
Athens,  Georgia,  1978  (with  R.  S.  DeLotelle,  J.  R.  Newman,  and  J.  T. 
McClave). 

The  Ecological  Effects  of  Arsenic  Emitted  from  Non  ferrous  Smelters. 
Final  Report  for  U.S.  EPA,  Washington,  D.C.  (with  Francis  E.  Benenati 
and  Timothy  P.  King)  February  1976. 
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■  BARBARA  j.  BRITT 

Engineering  Technician 


Education 

Currently  Enrolled  in  Pre-Engineering  at  Santa  Fe  Community  College 
Experience 

Ms.  Britt  has  been  with  the  firm  since  1973.  Her  primary  responsibilities 
involve  data  reduction  and  report  preparation  for  ground-water  monitoring, 
injection  well  monitoring,  well  field  design,  and  testing  program  projects. 

Examples  of  her  project-related  experience  include: 

■  Assisted  in  the  development  and  implementation  of  a  hazardous 
waste  monitoring  program  for  GATX,  Waycross,  Georgia. 

■  Collection  and  analysis  of  aquifer  test  data  for  the  City  of 
St.  Augustine,  Florida. 

■  Data  technician  for  the  City  of  St.  Petersburg,  Florida,  Injection 
Test  Well  Program. 

■  Assisted  in  the  testing  and  drilling  of  production  wells  for  Palm 
Coast,  Florida. 

■  ‘  Well  log  reductions  and  interpretation  for  Miami-Dade  Water  and 

Sewer  Authority  Injection  Well  Construction  Program. 

Ms.  Britt  is  also  trained  to  operate  geophysical  well  logging  equipment  for  use 
in  interpretation  of  characteristics  in  rocks,  subsurface  fluids,  and  construc¬ 
tion  of  wells. 
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2.  University  of  Alaska,  Geophysical  Institute,  College 

Road,  Fairbanks,  Alaska  99701,  Richard  Reger,  907/479-7496 

3.  University  of  Alaska,  Cold  Regions  Research  Engineering 

Lab,  Fairbanks,  Alaska  99701,  Larry  Johnson,  907/479-7637 

4.  Department  of  Interior,  National  Petroleum  Reserve, 

2525  C  Street,  Anchorage,  Alaska  99501,  Lou  Jers, 
907/271-3632 

5.  Department  of  Fish  and  Game,  College  Road,  Fairbanks, 
Alaska  99701,  Mel  Bucholtz,  907/452-1531 

6.  U.S.  Geological  Survey,  218  E  Street,  Anchorage, 

Alaska  99501,  Max  Brewer,  907/276-4566 

7.  EPA,  Alaska  Operations  Office,  701  C  Street,  Anchorage, 
Alaska  99501,  Bill  La  Mororeaux,  907/271-5083 

8.  Department  of  Environmental  Conservation,  Juneau, 

Alaska  99801,  A1  Boggs,  907/465-2666 

9.  U.S.  Fish  and  Wildlife  Service,  1101  East  Tudor  Road, 
Anchorage,  Alaska  99501,  Howard  Metsker,  907/263-3510 
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SITE  RATING  METHODOLOGY 
FOR 

PHASE  I  INSTALLATION  RESTORATION  PROGRAM 


1.  This  site  rating  methodology  for  Phase  I  of  the  Installation 
Restoration  Program  (IRP)  has  been  jointly  developed  by  CH2M 
Hill  and  Engineering-Science  based  on  experience  in  performing 
Record  Searches  at  several  Air  Force  installations.  This 
standard  site  rating  system  should  be  used  for  all  Air  Force 
IRP  Records  Search  efforts  to  assist  in  Air  Force  prioritiza¬ 
tion  and  commitment  of  resources  for  Phase  II  survey  actions. 

2.  The  basis  for  the  rating  system  is  the  document  developed 
by  JRB  Associates,  Inc.  for  the  EPA  Hazardous  Waste  Enforcement 
office.  The  JRB  system  was  modified  to  accurately  address 
specific  Air  Force  installation  conditions  and  to  provide  mean¬ 
ingful  comparison  of  landfills  and  contaminated  areas  other 
than  landfills. 

3.  Questions  pertaining  to  use  of  the  Air  Force  Site  Rating 
Methodology  should  be  addressed  to  either  Mr.  Lindenberg, 
AFESC/DEVP ,  AUTOVON  970-6189  (Commercial  (904)  283-6189)  or 
Major  Fishburn,  AF  OEHL/EC,  AUTOVON  240-3305  (Commercial  (512) 
536-3305) . 

Note :  Botn  CH2M  Hill  and  Engineering-Science  are  Engineering 
Support  contractors  for  the  US  Air  Force. 


JRB  RATING  SYSTEM 
INTRODUCTION  AND  METHODOLOGY 

Source:  "Methodology  for  Rating  the  Hazard  Potential 

of  Waste  Disposal  Sites"  JRB  Associates,  Inc., 
December  15,  1980 


Note:  This  is  an  excerpt  from  the  above-referenced 

document.  For  more  detailed  information  refer 
to  that  source. 
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CHAPTER  1.0  INTRODUCTION 


A*  part  of  EPA's  nationwide  waste  management  program,  land  disposal 
facilities  containing  hazardous  wastes  will  be  investigated  and  evaluated. 
Remedial  action  plans  will  be  formulated  for  those  sites  presenting  a  signif¬ 
icant  hazard.  Because  resources  for  this  task  are  limited,  the  initial  focus 
of  the  work  must  be  on  the  most  hazardous  sites.  Under  the  auspices  of  EPA's 
Office  of  Enforcement,  JRB  Associates  has  devised  a  methodology  for  selecting 
sites  for  investigation  based  on  their  high  potential  for  environmental 
impact. 

This  methodology  has  several  advantages  over  other  rating  systems: 

a  It  is  easy  to  use 

a  It  does  not  require  users  to  have  an  extensive  technical 
background 

a  It  uses  readily  available  information 

a  It  does  not  require  complex  chemical  or  hydrological 
analyses 

a  It  does  not  require  users  to  visit  the  facilities  in 
question 

a  It  allows  sites  to  be  rated  even  if  some  data  needs  cannot 
be  met. 

Th's  system  consists  of  31  rating  factors  that  are  divided  into  4  cate¬ 
gories:  receptors;  pathways;  waste  characteristics;  and  waste  management 
practices.  Factors  in  the  receptors  category  determine  the  prime  targets  of 
environmental  contamination.  Factors  in  the  pathways  category  assess  mecha 
nisms  for  contaminant  migration.  Factors  in  the  waste  characteristics  category 
examine  the  types  of  hazards  posed  by  contaminants  in  the  site.  Factors  in  the 
waste  management  practices  category  evaluate  the  quality  of  the  facility's 
design  and  operation.  Each  rating  factor  has  an  associated  four-level  scale. 
Because  all  of  these  factors  are  not  of  equal  importance,  each  also  has  been 
assigned  a  weighing  factor,  called  a  multiplier.  Raters  must  simply  decide 
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which  level  of  Che  rating  factor's  scele  is  most  appropriate  for  e  given  site 
end  multiply  the  numeric  value  of  that  level  by  the  corresponding  multiplier. 
The  sum  of  the  products  for  the  31  factors  divided  by  the  maximum  possible 
score  end  multiplied  by  100  is  the  site's  rating.  The  ratings  are  on  a  scale 
of  0  to  100  and  can  be  interpreted  in  relative  or  absolute  terms. 

Users  can  assign  additional  points  when  the  rating  factors  do  not 
adequately  address  all  of  the  problems  of  a  site.  However,  only  a  limited 
number  of  additional  points  can  be  assigned.  This  arrangement  helps  to  ensure 
that  a  site's  rating  is  both  complete  and  objective. 

The  methodology  has  been  designed  primarily  for  landfills,  surface 
impoundments,  and  other  types  of  land-based  storage  and  disposal  facilities. 
Incinerators  and  waste  treatment  facilities,  however,  are  beyond  scope  with 
the  exception  of  the  solid  wastes  produced  by  them. 

Site  ratings  should  be  performed  as  part  of  an  overall  investigation 
procedure.  Prior  to  a  site  visit,  ratings  can  be  based  on  published  mate¬ 
rials,  public  and  private  records,  and  contacts  with  knowledgable  parties.  The 
results  of  this  type  of  rating  can  be  used  to  determine  which  sites  present 
the  greatest  potential  hazard  and  should  be  visited  first.  A  final  rating  can 
be  obtained  with  information  obtained  from  a  visit  to  a  site.  This  rating  can 
be  used  as  a  tool  to  help  determine  how  limited  resources  should  be  spent  for 
additional  sampling,  which  may  be  required  to  fill  data  gaps,  and  for  prepar¬ 
ing  remedial  action  plans  and/or  enforcement  cases  for  sites  that  represent 
particularly  severe  hazards. 

The  methodology's  validity  has  been  tested  at  sites  across  the  country. 
This  testing  includes  compering  ratings  completed  for  the  same  facilities  both 
by  different  raters,  and  before  and  after  site  visits.  Officials  of  New 
Jersey's  Department  of  Environmental  Protection  agreed  that  the  ratings  on 
30  sites  in  their  state  were  good  reflections  of  the  true  hazard  potential  of 
those  sites.  These  results  show  that  the  methodology  is  an  exceptionally 
useful  and  efficient  tool  for  classifying  and  ranking  the  hazard  potential  of 
land  disposal  facilities. 


The  methodology  is  discussed  in  more  detail  in  the  following  four  chapter 
Chapter  2  describes  the  six  basic  components  of  the  methodology.  Chapter  3 
identifies  sources  of  information  for  the  system  and  describes  how  to  resolve 
data  gaps.  Chapter  4  presents  the  step-by-step  procedure  for  rating  sites, 
and  Chapter  5  discusses  how  sice  ratings  can  be  used.  The  three  appendices 
provide  guidance  for  rating  sites.  Finally,  the  glossary  located  at  the  end 
of  this  document  defines  all  terms  related  to  sne  methodology. 


CHAPTER  2.0  DESCRIPTION  OF  THE  METHODOLOGY 


The  site  racing  methodology  has  been  developed  in  Cenns  of  six  elemenCs. 
These  are: 

•  Factor  categories 

•  Racing  factors 

•  Racing  scales 
e  Multipliers 

a  Additional  points 
e  Hazard  potential  scores. 

These  elements  are  described  below. 

2.1  FACTOR  CATEGORIES 


In  assessing  the  environmental  impacts  of  any  hazardous  waste  disposal 
site,  four  considerations  must  be  addressed.  These  are: 

•  Receptors 

•  Pathways 

•  Waste  characteristics 

•  Waste  management  practices. 

Receptors  refer  to  the  biota  (human  and  non-human)  which  are  potentially 
affected  by  the  materials  released  from  a  waste  disposal  site.  Within  this 
category,  special  attention  is  given  to  human  populations  and  critical 
environments.  Pathways  refer  to  aspects  of  the  routes  by  which  hazardous 
materials  can  escape  from  a  given  site.  The  focus  of  this  cateory  is  on  the 
ease  of  migration  of  water  soluble  pollutants  and  on  contamination  due  to  the 
site.  Waste  characteristics  refer  to  the  types  of  hazards  posed  by  materials 
in  the  facility  in  terms  of  both  their  health-related  effects  and  their 
environmental  mobility.  Waste  management  practices  refer  to  the  design 
characteristics  and  management  practices  of  a  given  disposal  site  as  they 
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relace  Co  Che  sice'e  environmental  impact.  In  particular,  chis  category 
examines  measures  thac  are  being  taken  co  minimize  exposure  Co  hazardous 

wastes . 

The  prime  importance  of  the  factor  categories  is  in  partitioning  the 
rating  factors  into  manageable  groups  so  that  site  ratings  can  be  more  easily 
and  completely  interpreted.  This  topic  is  discussed  in  greater  detail  in 
Chapter  S. 

2.2  RATING  FACTORS 


The  initial  rating  of  a  waste  disposal  facility  is  based  on  a  set  of  31 
racing  factors.  Each  of  these  has  been  assigned  to  one  of  the  four  factor 
categories.  The  receptors  catgegory  has  five  rating  factors: 

•  "Residential  population  within  1,000  feet"  and  "Distance  to 
the  nearest  off-site  building"  measure  the  potential  for 
human  exposure  to  Che  site 

•  "Distance  to  the  nearest  drinking-water  well"  measures  the 
potential  for  human  ingestion  of  contaminants  should  under¬ 
lying  aquifers  be  polluted 

•  "Land  use/zoning"  evaluates  the  current  and  anticipated  uses 
of  the  surrounding  are? 

e  "Critical  environments"  assesses  the  potential  for  adversely 
affecting  important  biological  resources  and  fragile  natural 
settings . 

The  pathways  category  contains  nine  rating  factors  concerned  with  the 
potential  migration  and  attenuation  of  contaminants.  The  primary  focus  is  on 
waterborne  pollutants,  since  they  can  affect  the  greatest  number  of  people. 

e  "Distance  to  the  nearest  surface  water"  and  "Depth  to 

groundwater"  measure  the  availability  of  pollutant  migration 

routes 

e  "Soil  permeability,"  "bedrock  permeability,"  and  "depth  to 
bedrock"  measure  the  potential  for  contaminant  attenuation 
and  ease  of  migration 


•  "Nee  precipitation"  uses  annual  precipitation  and  evapo- 
transpiration  to  estimate  the  amount  of  leachate  a  site 
produces 

•  "Evidence  of  contamination,"  "type  of  contamination,"  and 
"level  of  contamination"  evaluate  pollution  currently 
apparent  at  the  site. 


The  waste  characteristics  category  contains  rating  factors  which  examine 
the  waste's  environmental  mobility  and  the  adverse  effects  it  can  cause. 

•  "Solubility,"  "volatility,”  and  "physical  state"  measure  the 
extent  to  which  mobile  wastes  can  leave  the  site 

•  "Toxicity,"  "radioactivity,"  and  "persistence"  assess  the 
.site's  potential  to  cause  health-related  injuries 

•  "Ignitability ,"  "reactivity,"  and  "corrosiveness"  evaluate 
the  possibility  of  fire,  explosion,  or  similar  emergencies. 


The  waste  management  practices  factor  category  evaluates  site  design  and 
operation.  This  category  includes  eight  rating  factors: 

e  "Use  of  leachate  collection  systems,"  "use  of  gas  collection 
systems,"  and  "use  of  liners"  examine  features  of  site 
design  for  containing  contamination 

e  "Site  security"  assesses  the  measures  taken  to  limit  site 
access 

e  "Total  waste  quantity"  and  "hazardous  waste  quantity" 
measure  the  quantity  of  waste  in  the  site,  and  thus,  the 
potential  magnitude  of  resulting  contamination 

•  "Waste  incompatibility"  evaluates  the  potential  for 
incompatible  wastes  to  combine  and  pose  a  hazard 

e  "Use  of  containers"  assesses  the  adequacy  of  using 
containers  to  isolate  wastes. 


These  factors  have  been  selected  because  they  are  relevant  to  an  evalua¬ 
tion  of  any  land-based  disposal  facility.  The  definition  and  purpose  of  each 
rating  factor  appear  in  Appendix  A. 
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2.3  HATING  SCALES 


For  each  of  Che  factors,  a  four-level  racing  scale  has  been  developed 
which  provides  factor-specific  levels  ranging  from  "0"  (indicating  no 
potential  hazard)  to  "3"  (indicating  a  high  potential  hazard).  The  rating 
factors  and  their  corresponding  rating  scales  for  each  of  the  factor  cate¬ 
gories  are  listed  in  Table  1.  These -scales  have  been  defined  so  that  the 
rating  factors  typically  can  be  evaluated  on  the  basis  of  readily  available 
information  from  published  materials,  public  and  private  records,  contacts 
with  knowledgeable  parties,  or  site  visits.  Raters  compare  the  information 
collected  for  a  site  with  the  limits  set  in  the  scales,  and  see  which  level  of 
each  scale  most  closely  fits  the  information.  The  numeric  value  of  that  level 
is  the  factor  rating  for  that  factor.  This  process  is  described  in  more 
detail  in  Chapter  4.  Additional  guidance  for  assessing  the  rating  scales 
appears  in  Appendix  A. 

2.4  MULTIPLIERS 

J 

The  rating  factors  do  not  all  assess  the  same  magnitude  of  potential 
environmental  impact.  Consequently,  a  numerical  value  called  a  multiplier  has 
been  assigned  to  each  factor  in  accordance  with  the  relative  magnitude  of 
impact  that  it  Joes  assess.  These  values  are  multiplied,  hence  the  term 
multiplier,  by  the  appropriate  factor  ratings  (see  Section  2.3)  to  result  in 
factor  scores  for  each  of  the  rating  factors.  The  31  multipliers  appear  as 
the  third  column  from  the  right  on  the  methodology's  two-page  Rating  Form  (see 
Figure  3) . 

2.5  ADDITIONAL  POINTS 

Special  features  of  a  facility's  location,  design,  or  operation  are 
frequently  encountered  that  cannot  be  handled  satisfactorily  by  rating  factors 
alone.  These  features  might  present  hazards  that  are  unusually  serious, 
unique  to  the  site,  or  not  assessable  by  rating  scales.  For  example,  an 
extremely  high  population  density  near  a  site  should  be  considered  even  more 
hazardous  than  the  rating  factor  for  "population  within  1,000  feet"  indicates. 


Power  linos  running  through  sites  eontsining  explosive  or  flammable  wastes, 
though  not  generally  typical  of  waste  disposal  sites,  should  be  considered  a 
potential  hazard.  Finally,  the  function  of  the  nearest  off-site  building 
slight  indicate  a  serious  threat  of  human  exposure  exists,  even  though  types  of 
functions  cannot  be  quantitatively  evaluated  by  rating  scales  the  way  distance 
can  be.  Zn  such  cases,  raters  should  assign  a  greater  hazard  potential  score 
to  a  site  chan  it  might  otherwise  receive  by  using  the  additional  points 
system.  To  guide  raters  as  to  the  types  of  situations  chat  might  warrant 
additional  points,  several  examples  have  been  identified  for  each  of  the 
factor  categories.  These  are: 

RECEPTORS 

e  Use  of  site  by  local  residents 
e  Neighboring  land  use 

•  Neighboring. transportation  routes,  drinking  water 
supplies,  and  important  natural  resources. 

PATHWAYS 

e  Extreme  runoff  and  erosion  problems 
e  Slope  instability 
e  Flooding 
e  Seismic  activity. 

WASTE  CHARACTERISTICS 

e  Carcinogenicity,  mutagenicity,  and  teratogenicity 
e  Infectiousness 
e  Low  biodegradability 
e  High-level  radioactivity. 

WASTE  MANAGEMENT  PRACTICES 

e  Excessively  large  waste  quantities 

•  Open  burning  of  wastes 

•  Site  abandonment 

a  Unsafe  disposal  practices 

•  Inadequate  cover 

a  Inadequate  safety  precautions 
a  Inadequate  recordkeeping. 
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Table  1.  Racing  Factors  and  Seales  for  Each  of  the 

Four  Factor  Categories  (Continued)  I 


RATING  FACTORS 

RATING  SCALE  LEVELS  ( 

0 

i 

2 

3  “7 

i  RECEPTORS  I 

POPULATION  WltHiN  l.OCOPEcT 

0 

1  TO  25 

26  TO  100 

GREATER  THAN  100  | 

DISTANCE  TO  NEAREST 
DRINKING-WATER  WELL 

GREATER  THAN 

3  miles 

1  TO  3  MILES 

3.001  FEET  TO 
imile 

0  TO  3.000  FEET  1 

DISTANCE  TO  NEAREST 

OFF-SlTE  BUILDING 

GREATER  Than 

2  MILES 

t  TO  2  MILES 

1.001  feet  TO 

1  MILE 

OTO  1.000  PEST 

LA  NO  USE-ZONING 

COMFLETELV  remote 
•ZONING  NOT  AFFLf- 
C  AS  LEI 

AGRICULTURAL 

COMMERCIAL  OR 

industrial 

RESIDENTIAL 

CRITICAL  environments 

not  a  critical 

ENVIRONMENT 

PRISTINE  natural 
AREAS 

wetlanos.  flood¬ 
plains,  ano  pre¬ 
served  AREAS 

MAJOR  HABITAT  OF 

AN  ENOANGERCOOR 

threatened  species 

PATHWAYS  '  || 

EVIDENCE  OF  CONTAMINATION 

NO  CONTAMINATION 

INDIRECT  EVIDENCE 

POSITIVE  PROOF  PROW 
OIRECT  OBSERVATION 

POSITIVE  PROOF  fbom 
LABORATORY  analyses 

LEVEL  OF  CONTAMINATION 

NO  CONTAMINATION 

LOW  LEVELS.  TRACE 
LEVELS.  OR  UNKNOWN 
LEVELS 

» 

MOOERATE  LEVELS  OR 
LEVELS  that  cannot 

BE  SENSED  DURING 

A  SITE  VISIT  BUT  WHICH 
CAN  BE  CONFIRMED  BY 

A  LABORATORY 

analysis 

high  LEVELS  OR 

LEVELS  that  CAN  BE 

SENSEO  EASILY  BY 
INVESTIGATORS  During 

A  site  VISIT 

TVFf  OF  CONTAMINATION 

NO  CONTAMINATION 

SOIL  CONTAMINA  DON 
ONLY 

biota  contamination 

AIR.  WATER.  'JR  *000- 
stuff  conta-v;. nation 

OtSTANCE  to  nearest 

SURFACE  water 

GREATER  THAN 

s  miles 

1  TO  S  MILES 

1  OOI  FEET  TO 
■  MILE 

OTO  1000  FEET 

OEFTH  TO  GROUNOWATER 

greater  than 
too  feet 

SI  TO  IOO  FEET 

21  TO  SO  FEET 

0  TO  20  feet 

NET  FRECIFITATlON 

LESS  THAN  >10  INCHES 

•  10  TO  *5  INCHES 

*5  TO  *20  INCHES 

GREATER  THA.ii  -20 

INCHES 

GREATER  THAN 

SON  CLAY 

JON  TO  50%  CLAY 

15%  TO  30%  CLAY 

OTO  15%  CLAY 

SEOROCK  FERMEASILlTV 

IMPERMEABLE 

RELATIVELY 

IMPERMEABLE 

RELATIVELY 

PERMEABLE 

VERV 

permeable 

OEFTH  TO  BEDROCK 

GREATER  THAN 

60  FEET 

31  TO  60  FEET 

11  TO  30  FEET 

OTO  10  FEET 

1  A 


RATING  FACTORS  AND  SCALES 


Table  1 

FOR  EACH  OF  THE  FOUR  FACTOR  CATEGORIES 


RATiiurc  CArTnoc 

RATING  SCALE  LEVELS  | 

0 

1 

2 

_  ....  3  1 

WASTE  CHARACTERS! 

■ics  1 

TOXICITY 

SAX'S  LEVEL  0  OR 
NFPAS  LEVEL  0 

SAX  S  LEVEL  1  OR 

NPPA'S  LEVEL  1 

SAX  S  LEVEL  2  OR 

NFPA  S  LEVEL  2 

SAX'S  LEVEL  3  OR 

NPPA'S  LEVELS  3  OR  « 

RAOlOACTIVlTY 

AT  OR  BELOW  BACK 
GROUNO  LEVELS 

t  TO  3  TIMES  BACK¬ 
GROUND  LEVELS 

3  TO  S  TIMES  BACK¬ 
GROUND  LEVELS 

OVER  3  TIMES  BACK¬ 
GROUND  LEVELS 

PERSISTENCE 

EASILY  BlOOEGRAO- 
ABLE  COMPOUNOS 

STRAIGHT  CHAIN 
HYDROCARBONS 

SUBSTITUTED  ANO 

other  ring  com¬ 
pounds 

METALS.  POLYCYCLIC 
COMPOUNOS  ANO 
HALOGENATEO 
HYDROCARBONS 

IGNITASILITY 

FLASH  POINT  GREATER 
THAN  200°  OR  NFPAS 
LEVEL  0 

FLAfSH  POINT  OF 

UO*F.  io200JF,Ofl 

nfpas  level  1 

flash  point  op 

30  F.  TO  1«oY  OR 

NFPA  S  LEVEL  2 

flash  PpiNT  LESS 

Than  80'f.or  nfpa  s 
LEVELS  3  OR  A 

REACTIVITY 

NFPA  S  LEVEL  0 

NFFA'S  LEVEL  1 

NFPA  S  LEVEL  2 

NFFA'S  LEVELS 

3  ORA 

CORROSIVENESS 

pH  OF  6  TO  9 

pH  OF  3  TO  6  OR 

9  TO  10 

pH  OF  3  TO  S  OR 

10  TO  12 

OH  OP  1  TO  3  OR 

12  TO  14 

SOLUBILITY 

INSOLUBLE 

SLIGHTLY  SOLUBLE 

SOLUBLE 

VERY  SOLUBLE 

VOLATILITY 

VAPOR  PRESSURE  LESS 
THAN  01  mm  Hg 

VAPOR  PRESSURE  OP 

0.1  TO  25  mm  Hg 

VAPOR  PRESSURE  OF 

78  TO  25  mm  Hg 

VAPOR  PRESSURE 
GREATER  THAN 

Hmffl  Hq 

physical  state 

SOLID 

SLUDGE 

L  QUID 

GAS 

WASTE  MANAGEMENT  PRACTICES 

SITE  SECURITY 

SECURE  FENCE  WITH 
LOCK 

SECURITY  Guard  BUT 

NO  FENCE 

REMOTE  LOCATION  OR 
8REACHABLE  FENCE 

NO  BARRIERS 

MAZAROOUS  WASTE 

QUANTITY 

0  TO  250  TONS 

251  TO  1.000  TONS 

1.001  TO  2000  TONS 

GREATER  THAN 

2.000  TONS 

TOTAL  WASTE  QUANTITY 

OTO  10  ACRE  FEET 

11  TO  100  ACRE  FEET 

101  TO  250  ACRE  FEET 

GREATER  than  250 

ACRE  P6ET 

WASTE  INCOMPATIBILITY 

NO  incompatible 

WASTES  ARE  PRESENT 

PRESENT.  BUT  DOES  NOT 
POSE  A  HAZARD 

PRESENT  ANO  MAV 

POSE  A  FUTURE 

HAZARO 

PRESENT  ANO  POSING 

AN  IMMEDIATE  HAZARO 

USE  OP  LINERS 

CLAY  OR  OTHER 

LINER  RESlSTENT  TO 
ORGANIC  COMPOUNOS 

SYNTHETIC  OR  CON 
CRETE  LINER 

ASPHALT  BASE  LINER 

NO  LINER  USED 

USE  OF  LEACHATE 

COLLECTION  SYSTEMS 

AOEQUATE  COLLEC 

TION  ANO  TREATMENT 

INADEQUATE  COLLEC 
T»ON  OR  TREATMENT 

INAOBOUATE  COLLEC 
TION  ANO  TREATMENT 

NO  COLLECTION  OR 
TREATMENT 

USE  OF  GAS  COLLECTION 
SYSTEMS 

ADEQUATE  COLLEC 

TION  ANO  TREATMENT 

COLLECTION  ANO 
CONTROLLED 

flaring 

VENTING  OR  INAOE 
QUATE  TREATMENT 

NO  COLLECTION  QR 
TREATMENT 

USE  ANO  CONDITION 

OF  CONTAINERS 

CONTAINERS  ARE  USEO 
ANO  APPEAR  TO  BE  IN 
GOOO  CONDITION 

containers  are  USEO 

BUT  A  FEW  ARE  LEAKING 

CONTAINERS  ARE  USEO 
BUT  MANY  ARE  LEAKING 

NO  CONTAINERS  ARE 

USEO 

11 


While  tbit  list  it  by  no  meant  axhautciva,  and  other  examples  say  be 
encountered  by  raters  using  the  methodology,  it  doet  include  the  more  commonly 
occurring  eituationa.  Appendix  B  providet  guidance  on  the  number  of 
additional  pointa  that  thould  be  aatigned  for  thete  eituationa. 

In  order  to  maintain  the  objectivity  of  the  rating  methodology  while 
allowing  the  aaaignsent  of  additional  points,  the  following  limita  are  placed 
on  the  number  of  additional  points  that  may  be  assigned  in  each  factor 
category: 

e  Receptors  50  points 

e  Pathways  25  points 

e  Waste  characteristics  20  points 

e  Waste  management  practices  30  points. 

The  number  of  additional  points  allowed  in  each  factor  category  is  a 
function  of  the  total  available  rating  factor  points  and  the  relative 
importance  of  the  category. 

The  actual  procedure  for  assigning  additional  points  is  outlined  in 
Chapter  4. 

2.6  HAZARD  POTENTIAL  SCORES 

The  result  of  a  site  rating  is  a  set  of  five  hazard  potential  scores. 
These  scores  are: 

•  Overall  score 

•  Receptors  subscore 

•  Pathways  subscore 

e  Waste  characteristics  subscore 
e  Waste  management  practices  subscore. 

The  overall  score  is  based  on  all  the  rating  factors  and  additional  points 
that  are  used  to  rate  a  site.  Each  subscore  is  based  on  those  racing  factors 


and  additional  points  in  that  factor  category  which  art  used  to  rata  a  site. 
All  of  these  scores  are  normalized  so  that  they  are  on  a  scale  of  0  to  100. 
The  normalization  procedure  is  described  in  Chapter  4.  Associated  with  every 
hazard  potential  score  is  a  percentage  of  missing  and  assumed  data.  These 
percentages  flag  scores  that  are  based  on  large  amounts  of  missing  data  and, 
generally,  measure  the  reliability  of  the  scores.  Chapter  5  describes  how  to 
interpret  these  scores. 


Appendix  E 

SITE  ASSESSMENT  AND  RATING  FORMS 


WASTE  DISPOSAL  SITE  AMD  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


o< *“• — Stj~t  Ni.  1  — _ Lgwd-fi/1  _ Z959- /9kg 


Location 


^iear' 1 A  A 
Clear  A  FS  _ 


ft—r/Oparttor  Cl  €<Xf  i-..-,  _  _  _ _ 

-5l±e  .  \  a  A.  kwmodum^  -For  Pctj  c«jt>o  C  ihr*. 


RATING  PACTO* 

FACTOR 
RATI  NO 

(0-31 

MULTIPLIER 

FACTOR 

MAXIMUM 

POSSIBLE 

SCORE 

RECEPTORS 

Population  Witiiin 

1.000  Pmc 

0 

4 

0 

u 

Oiaconco  to  Moo root 

Orlnjunq  uatar  Moll 

3l 

IS 

9$ 

Dliunce  to  taetmtion 

Boundary 

1 

6 

G 

1  ? 

Load  UU/ZMU9 

0 

3 

0 

Critical  CavlxomMota 

3 

12 

36 

3G 

Hater  Quality  of  Naarby  , 

Surfac.  -tar  »ody  ^SSUIV«<»<* 

1 

6 

6 

1* 

IkMbor  of  iaauaad  Vaiuaa  •  1  Out  of  6 

Porcantaqa  of  Aaauand  Vaiuaa  -  7  *7  % 

SUBTOTALS 

~7?~ 

jii. 

SUBSCORE 

Nuatar  of  Miaainq  Vaiuaa  a  Q  Out  of  6 
Parcantaqa  of  Miaainq  Vaiuaa  •  O  > 

(Factor  Scora  Divide d  by  Mariana 

Scora  and  Multipliad  by  1001 

PATHWAYS 

Evidence  of  Weter  Contamination  A  1 

/lS3omp<f 

1 

10 

10 

So 

Uvti  of  water  Contamination  J  1 

Assumed 

! 

15 

/5 

*95 

Typo  of  Contamination.  Soil/Biota  a  J 

ASSumca 

1 

$ 

5 

1 5 

Distance  to  Neareec  Surface  water 

O 

4 

0 

ISL 

Oapth  to  Crounduatar 

1 

7 

n 

£1 

Net  Precipitation 

1 

6 

<e 

1? 

Soil  Permeability  a  < 

Assumpfl/ 

6 

1  a 

I* 

Bedrock  Permeability  A  i 

Assumed 

1 

4 

4 

u 

Oapth  to  Badrock 

0 

4 

0 

Surfaca  eroaion 

f 

4 

"f  _ 

n 

(Aimber  of  Aeeumed  Values  •  <5  Out  of  10 

Percentage  of  Aaeumed  Values  -  >50  ' 

SUBTOTALS 

SUBSCORE 

JkJL 

mtir  of  Hissing  Values  ■  0  Out  of  10 

Percentage  of  Hissing  Values  -  Q  * 

(factor  Score  Divided  by  Maximum 

Score  and  Multiplied  by  100) 

HUTS  CHARACTrmrriCJ 


IjMMjgM  Sating r  Judqtamcal  citing  f  row  30  to  100  point!  based  on  the  following  guidelines  ■ 
Points 


30  Closed  dcoeetic- type  landfill.  old  site,  no  know  hazardous  wastes 

40  Closed  loose tie- type  landfill,  recant  site,  no  known  hazardous  wastes 

34  Suspected  stall  quantities  of  hazardous  wastes 

*0  Known  snail  quantities  of  haxardeus  wastes 

TO  Suspected  aoderate  quantities  of  hazardous  wastes 

SO  Known  aoderate  quantites  of  hazardous  wastes 

90  Suspected  large  quantities  of  hazardous  wastes 

100  Known  large  quantities  of  hazardous  wastes 


Reason  for  Assigned  Hazardous  Sating: 

_ KVfl.m _ diL.ro  pi? r  Pc6 


SUBSCORE 

CApOC.iHs.fi 


WASTE  NANACIHEIfr  PMCTZCIS 


HATING  r ACTOR 

rACTOR 

RATING 

(0-3) 

MULTIPLIER 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

Uteord  Accuracy  and 

Cam  of  Access  to  Site 

3 

7 

oil 

c2l 

Hazardous  waste  Quantity 

2. 

7 

at 

Total  waste  Quantity 

3 

4 

13. 

i  a 

Haste  Inconpatibility 

3 

3 

(o 

9 

Absence  of  Liners  or 

Confining  Bod« 

3 

6 

f S 

Li- 

u»e  of  Leachete 

Collection  System 

3 

6 

n 

i? 

Use  of  Gao 

Collection  Systmes 

3 

2 

G 

& ... 

Site  Closure 

a. 

8 

Subsurface  flows 

0 

7 

0 

ai_ 

Number  of  Assumed  Values  -  Q  Out  of  9 

SUBTOTALS 

ALL 

150 

Percentage  of  Assumed  Values  •  0  * 

Number  of  Missing  and  Non-Applicable  Values  * 

Percentage  of  Missing  and  Non-Applicalbe  Valuea 

0_ 

Out  of  9 

_0_» 

SUBSCOPE  _  QjL 

(Factor  Score  Oivlded  by  Maximum 
Score  and  Multiplied  by  1001 

Overall  Number  of  Assumed  values  -  Ca  Out  of 
Overall  Percentage  of  As  anted  Values  •  3^/  i 

25 

OVERALL  SCORE  _ 

St± 

(Receptors  Subscore  x  0.22  plus 
Pathways  Subscore  x  0.30  plus 
Waste  Characteristics  Subscore  x  0.24  plus 
Waste  Management  Subscore  x  0.24) 
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WASTE  DISPOSAL  SITE  AMD  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


FACTOR 

MAXIMUM 

RATING 

FACTOR 

POSSIBLE 

RATING  FACTOR 

(0-3) 

MULTIPLIER  SCORE 

SC0EE 

Population  Within 
1.000  Fm 


Distance  to  Nearest 
Drinking  Water  Well 


Distance  to  Reservation 
Boundary 


Land  Use/Zoninq 


Water  Quality  of  Nearby 
Surface  water  Body 


(fcieber  of  Assumed  Values  -  [  Out  of 

Percentage  of  Asauaad  Values  •  I  7  % 
Ntasoer  of  Hissing  Values  »  0  Out  of  6 
Percentage  of  Hissing  Values  -  Q  % 


9 


(o  IS 


SUBTOTALS 
SUBSCORE 

(Factor  Score  Divided  by  Mariana 
Score  and  Multiplied  by  100) 


Type  of  Contamination.  Soil/Biota 


Net  Precipitation 


Soil  Permeability 


Bedrock  Permeability 


Depth  to  Bedrock 


(Amber  of  Assimed  values  *  5  Out  of 

10 

SUBTOTALS 

Percentage  of  Aseumed  Valuee  •  50  ' 

SCBSCORE 

Number  of  Hlseing  Valuee  •  0  Out  of 
Percentage  of  Missing  Values  ■  0  » 

10 

(Factor  Score  Olvided  by  Maximm 
Score  end  Multiplied  by  100) 

WRBTC  ctwMcmisncs 


Hsssrdou*  Rating i  Judgm* nul  rating  Cron  30  to  100  point*  based  on  tho  following  guidelines  i 
Point* 

30  Closed  do— tic- typo  landfill,  old  *it*,  no  known  hacardoua  waste* 

40  Closed  doses tic- type  landfill,  r*e*nt  sit*,  no  known  hatardooa  waste* 

SO  Suapactad  snail  quantities  of  hazardous  wastes 

M  Known  mall  quantities  of  hazardous  wastes 

70  Suspected  nodecate  quantities  of  hazardous  wastes 

80  Known  Moderate  quantites  of  hazardoua  wastes 

90  Suspected  large  quantities  of  hazardous  waste* 

100  Known  large  quantities  of  hazardous  wastes 


Reason  for  Assigned  Hazardous  Rating i 


SUBSCORE 


Kflflwn  damp _ ECB  Capon  fnrs 


1 00 


WASTE  MANAGEMENT  PRACTICES 


RATING  FACTOR 


FACTOR 

RATING 

(0-3) 


MULTIPLIER 


MAXIMUM 

FACTOR  POSSIBLE 
SCORE  SCORE 


Record  Accuracy  and 

Ease  of  Access  to  Site 

3 

7 

a  i 

Hi 

Kaeardous  waste  Quantity 

1 

7 

7 

Hi 

Total  Waste  Quantity 

3 

a 

/  X 

1  a 

Waste  Incompatibility 

2 

3 

C 0 

<? 

Absence  of  Liners  or 

Confining  Bede 

3 

6 

n 

19 

Use  of  Leachate 

Collection  System 

3 

6 

Jv 

H 

Use  of  Gas 

Collection  Systovs 

3 

2 

6 

C* 

Site  Closure 

2 

9 

f  <0 

Subsurfsce  Flove 

7 

<2.  1 

(Amber  of  Anumd  values  *  0  Out  of  9 

Percentage  of  A  ousted  Values  *  0  * 

(Amber  of  Missing  end  Mon-Applicable  Values  *  0  Out  of  9 

Percentage  of  Missing  and  Non-Applicaibe  Values  ■  O  A 


SUBTOTALS  f  U*T 

SUBSCOPE 

(Factor  Score  Divided  by  Maximum 
Score  and  Multiplied  by  100) 


Overall  Number  of  Assumed  Values  •  Out  of  25 

Overall  Percentage  of  Assisted  Values  -  Q!b 


OVERALL  SCORE 


( 0 3. 


IRscsptors  Subtcors  x  0.22  plut 
Pathway!  Subscore  x  0.30  plus 
Waste  Characteristics  Subscore  x  0.24  plus 
Waste  Management  Subtcors  x  0.24) 
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WASTE  DISPOSAL  SITE  AND  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


Ham  of  Site 
Location _ 


5 ile.  Mi 


_2 _ kandfil  1 

Dfflr ISIZ 


South  outTI 

Owner /Opera to r_  Cl«or  ^  rs 

c“«m _ KnoiVn  du.mp  -for  PC  8  Copacif  ars 


LHUlZ.  presrni 


RATING  FACTOR 

FACTO* 

BATING 

<0-l) 

MULTIPLIER 

f ACTOR 
SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

RECEPTORS 

Population  within 

1.000  Faac 

0 

4 

0 

ia 

Distance  to  Nearest 
Drinking  Water  Well 

3 

IS 

ib 

*4*r 

Distance  to  Reservation 
Boundary 

1 

6 

(o 

it 

Land  Use/Zoning 

3 

0 

9 

Critical  Environments 

§ 

12 

3(c 

3C* 

WItr  Quality  of  M*rby 
Surfico  u*c«r  Body 

/^ssu  iv)  p d 

1 

6 

(p 

IWMt  of  AlauMd  Viluai 

•  1  Out  of  6 

SUBTOTALS 

V3 

"  1 

Percentage  of  Assumed  Values  »  1*1  % 

SUBSCORE 

fcl 

tamner  of  Missing  Values  -  Q  Out  of  6 
Percentage  of  Missing  Values  -  Q% 


(Factor  Scors  Divided  by  Maximum 
Score  and  Multiplied  by  LOO) 


Evidence  of  Meter  Contamination  a  J 

/tssumfd 

1 

!  0 

3o 

Level  of  Meter  Contamination  A  —  J 

flssu  roed 

i  *> 

1  5 

Type  of  Contamination, 

Soil/Biota  A  1 

_  As  su  m  e  a _ 

i 

5 

15 

Distance  to  Nearest  Surface  water 

0 

0 

1 

X 

Depth  to  Groundwater 

1 

1 

0< 

U 

Net  Precipitation 

1 

(o 

1 

i_ 

Soil  Permeability 

As  sameJ 

a 

1 3- 

_±S_ 

Bedrock  Permeability 

A  ss  umPc( 

l 

H 

1 

i* 

Depth  to  Bedrock 

0 

0 

i 

a 

Surface  Erosion 

i 

!  X 

tamper  of  Assumed  Values  •  5  Out  of  10 

Percentage  of  Assumed  values  •  ^0  * 

SUBTOTALS 

SL'BSCORE 

ft 

HrnSer  of  Missing  Values  »  Q  Out  of  10 

Percentage  of  Missing  Values  -  Q  » 

(Factor  Score  Olvlded  by  Maximum 
score  and  Multiplied  by  100) 

!  3 

i  \ 


i 


r  aij  c 


wm  cHMMcmitncs 

Mjjrtgw  Sating  ■  Jurtgana ntnl  rating  tram  10  to  100  point!  baaed  on  tho  following  gnidallnasi 
Point! 

10  Cloood  dgnootlc-typo  landfill,  old  alto,  no  km«  harordous  voateo 

40  Cloood  daoootle*typo  landfill,  r leant  alto,  no  known  hazardous  wo  a too 

10  fuepeefed  —all  goantltloa  of  haaardooa  waatas 

M  Known  aoall  quantitloa  of  haaardooa  woatoa 

10  Suspected  oodorota  goantltloa  of  haaardooa  waatas 

00  Known  oodorato  goantltas  of  hoxardoua  waatas 

90  Suapoetod  largo  quantities  of  haaardooa  waatas 

100  Known  largo  guantltlas  of  haaardooa  — atoa 


Reason  for  Assigned  Hazardous  Rating: 

tVo  um  iu.m  a _ o-f 

SUBSCORE 

_ PC.8 _ rn  pacify* 

|0O 

■ - r  ’  i 

WASTE  MANAGEMENT  PRACTICES 


RATING  FACTOR 

FACTOR 

RATING 

(0-3) 

MULTIPLIER 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

Record  Accuracy  and 

Case  of  Access  to  Slta 

3 

7 

Q i  1 

a.  1 

Hazardous  waste  Quantity 

I 

7 

1 

1 

Total  wart*  Quantity 

3 

a 

u 

_L2h 

Haste  Incompatibility 

_ X 

3 

(fl- 

9 

Absence  of  Liners  or  ^ 

Confining  Beds  ^ 

> 

6 

_lj_ 

_LS_ 

Use  of  La  achate  / 

Collection  Syat—  ' 

L_ 

6 

_1±_ 

_l i 

Use  of  Cas 

Collection  Systems 

** 

* 

l 

2 

G 

G 

Site  Closure 

c 

8 

1  (o 

__^L 

Subsurface  Flows 

( 

L_ 

7 

0 

,4-L 

SUBTOTALS 

ifiSr 

Percentage  of  Assumed  Values  •  O  A 

SU8SC0RK 

Ja*L 

Number  of  Hissing  and  Non- Applicable  Values  ■  Q  Out  of  9 
Percentage  of  Missing  and  Non-Applicalbe  Values  *  Q  A 

(Factor  Score  Divided  by 
Score  and  Multiplied  by 

Maximum 

100) 

Overall  turner  of  Assumed  Values  -  \Q  Out  of  21 

Overall  Percentage  of  Asstmed  Values  «  tyi T *  OVERALL  SCORE 


(Racsptors  Subscore  x  0.22  plus 
Pathway*  Subtcoro  x  0.30  plus 
Watts  Characteristics  Subtcoro  x  0.24  plus 
Watte  Management  Subtcoro  x  0.24) 
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WASTE  DISPOSAL  SITE  AMD  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


959 


FACTOR 

MAXIMUM 

RATI  MG 

FACTOR 

POSSIBLE 

RATING  FACTOR 

<0-l) 

! 

i 

1 

SCORE 

Population  Within 
l.ooo  rut 


Distant*  to  Nearest 
Drinking  w*t*r  wall 


Oistanc*  to  ftsservation 
Boundary 


Wat*r  Quality  of  Nearby 
Surface  watsr  Body 


Number  of  Assumed  Values  *  I  Out  of  6 
Percentage  of  AjauMd  Values  ■  1*7% 
Number  of  Missing  Valu*s  -  Q  Out  of  6 
P*rc*ntag*  of  Missing  Values  *  Q  % 


SUBTOTALS 
SUBSCORE 

(Factor  Scor*  Divided  by  Marti— 
Scor*  and  Multiplied  by  100) 


Type  of  Contamination.  Soll/Blota 


Depth  to  Groundwater 


Net  Precipitation 


Soil  Permeability 


ber  of  Assumed  Values  •  5  Out  of  10 

Percentage  of  Assumed  Values  •  30  , 

N— er  of  Missing  Values  -  O  Out  of  10 
Percentage  of  Missing  Values  •  Q  * 


m 


SUBTOTALS 
SUBSCORE 

(Factor  Score  Divided  by  Maximum 
Score  and  Multiplied  by  100) 


HMTS  CHARACTERISTICS 


MttrtaiH  JUt^a.  Judgaaantai  rating  fro*  30  to  100  point*  baa  ad  on  thn  following  guidaiinasi 
Point! 

30  Clonad  dontie-typn  landfill,  old  aita.  no  known  hazardous  waataa 

<0  Clooad  do**atic-typa  landfill,  roeont  aita,  no  known  hazardous  waataa 

50  Suapactad  snail  quantities  of  haaarrtoua  waataa 

<0  Known  anall  quantitiaa  of  hazardous  waataa 

30  Suapactad  aodarata  quantitiaa  of  haaardoua  waataa 

•O  known  aodarata  quantitaa  of  hazardous  waataa 

90  Suapactad  larga  quantitiaa  of  hazardous  waataa 

100  known  Larga  quantitiaa  of  hazardous  waataa 


SUBSCORE 


Raaaon  for  Assigned  Hazardous  Rating t 

_ (lid _ bombing  range  coir|-flih 

- UnexpJoij*q  ^ordintfnccs  J _ 


30 


HASTE  MANAGEMENT  PRACTICES 


RATING  FACTOR 

rACTOR 

RATING 

(0-3) 

MULTIPLIER 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

Record  Accuracy  and 

Casa  of  Access  to  Sits 

n 

7 

21 

ai 

Hazardous  Waste  Quantity 

/tasumRcl 

0 

7 

0 

a  i 

Total  w«st«  Quantity 

-  Assixrr\?d 

1 

4 

4 

i  x 

Haste  Incompatibility 

i 

3 

3 

<? 

Absence  of  Liners  or 
Confining  Beds 

3 

6 

IS 

i* 

Use  of  Leochete 
Collection  Syataa 

3 

6 

IV 

Use  of  Gee 

Collection  Systoee 

3 

2 

( o 

c 

Site  Closure 

<2. 

a 

1  (o 

Subsurface  Floes 

0 

7 

0 

<^-i 

muntoer  of  Assiswed  Values  -  A  Out  of  9 

Percentage  of  Assumed  Values  • 

Nwiber  of  Hissing  and  Non-Applicable  Values  ■  0  Out  of  9 

Percsntage  of  Hissing  and  Non-Applicelbe  values  •  0  % 

SUBTOTALS  ?Ci 

SU  DSC  OR  F 

(Factor  Score  Divided  by 
Score  and  Multiplied  by 

J50. 
_S 1_ 

Mexieuo 

100) 

Overall  ttunber  of  As  stewed  values  -  ^  Out  of  25 

Overall  Percentage  of  Asstiwed  Values  •  3et* 

OVERALL  SCORE  _ 

J£2- 

(Recsptcra  Subtcors  x  0.22  plu( 

Pathways  Subscora  x  0.30  plus 

Waste  Characteristics  Subscora  x  0.24  plus 

Waste  Management  Subscore  x  0.24) 


WASTE  DISPOSAL  SITE  AMD  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 
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of  Sito_ 
Location _ 


Site  K)o- 5 


Coo  I  54ya  jp  Area 


o  Powrr‘Pt«*'> 


A£5_ 


Owner /Operator 


Illffl.r  -A  FS 


l^ossibk  leachate  problem 


HATING  r ACTOR 

FACTOR 

RATING 

(0-31 

MULTIPLIER 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

RECEPTORS 

Population  within 

1.000  Pnc 

| 

4 

4 

Oiatance  to  Meereec 

Drinking  deter  Well 

3 

IS 

Mb" 

Distance  to  Raaarvation 

Boundary 

0 

6 

0 

1* 

Lind  Usa/Zoninq 

0 

3 

o 

9 

Critical  EavixoraMOts 

3 

12 

3(c 

3(o 

Water  Quality  of  Nearby  1 

Surface  Wat«  Body  As  SU  fVl  1 4 

1 

6 

(c 

1* 

NiaOer  of  Aeaueed  Valuee  •  1  Out  of  6 

SUBTOTALS 

133. 

Ptrctnuqa  of  AuuMd  Vaiun*  -  I  I  % 
Number  of  Milling  Valuer  -  0  Out  of  6 
Percentage  of  Hireing  Valuer  -  f)  > 


_fc£_ 


SUBSCORE 

(Factor  Score  Divided  by  Marlene 
Score  and  Multiplied  by  100) 


PPTHWrS 


UMTS  CHARACTERISTICS 


mtudaw  Rating i  Judganantal  rating  from  10  to  100  point*  basod  on  tfto  following  guidollnooi 
Point* 


10  Closed  domestic- type  landfill,  old  *it*.  no  known  hatardoua  w*at«* 

40  Closad  doaaatic-typs  landfill,  raeant  ait*,  no  known  hatardoua  Wastes 

SO  Suspected  snail  qoantitias  of  hazardous  wastes 

*0  Known  snail  quantities  of  hatardoua  wastes 

70  Suspected  noderate  quantities  of  hatardoua  wastes 

SO  Known  noderate  quantise*  of  hasardoua  wastes 

SO  Suspected  large  quantities  of  hasardoua  wastes 

100  Known  large  quantities  of  hatardous  wastes 


Roason  foe  Aliened  ftourdoui  Rating  t 

1  Go  u.  Id 

SUBSCORE  3  0 

CAUS*  o  orob/rnn 

- 1 - 

WASTE  MMWCIMEHr  PRACTICES 


rating  r actor 

TACTOR 

RATING 

(0-3) 

MULTIPLIER 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

Record  Accuracy  and 

Ease  of  Access  to  Site 

0 

7 

0 

al 

Hasardoua  waste  Quantity 

0 

7 

0 

3l( 

Total  wacte  <^iantity 

_  _  0 

4 

0 

i* 

Waste  Incompetifaillty 

o 

3 

0 

Absence  of  Liners  or  j 
Confining  Bods  b 

1 ?  d 

1 

6 

(o 

IV 

Uso  of  Leachate 

Co  U  set  ion  Syatw 

3 

6 

1? 

IV 

Uso  of  Coo 

Colloetion  Systssis 

3 

2 

( 0 

(p 

Site  Closure 

UIA 

— 

a 

— 

Subeurface  riows 

0 

7 

O 

Nuatoer  of  Assuised  voluoo 

-  _ 1_  Out  of  S 

SUBTOTALS 

Jo_ 

Percent aqs  of  Assusted  Voluoo  •  / f  * 

SUBSCORE 

Numtoor  of  Missing  end  Non -Applicable  voluoo  ■  1  Out  of  9 

Percentage  of  Missing  and  Non-Applicaibe  Values  »  /ft 

(Factor  Scoro  Divided  by 
Score  and  Multiplied  by 

Maximum 

LOO) 

Overall  tluaOar  of  Assumed  Values  •  7  Out  of  23 

Overall  Percentage  of  Assined  Values  •  3^  A  OVERALL  SCORE 


(Recaptors  Subscore  x  0.22  plus 
Pathways  Subscore  x  0.30  plus 
Waste  Characteristics  Subscor*  x  0.24  plus 
Waste  Management  Subscor*  x  0.24) 


WASTE  DISPOSAL  SITE  AMD  SPILL  AREA  ASSESSMENT  AMD  RATING  FORM 


N*m  of  Sic*  S  1  ‘ft.  NI 

lo.  4» 

_ — _ k.f  achate. 

Rtlc/  Static 

Tank 

t*c*tioa _ So  uIKFQ. 

Si  of 

Dtrrvsi 

C  l<*ar 

AfS 

Ovm«r/Op«r*cor  C  p  t  l 

fFS 

c^ti  Dof«i*<+«c 

ctfasf t 

ma-ter _ 

j  /i  r  la  d  i  i 

n  a  a>as+« u>afpr 

•fra* _ nt>ota  lab 

bg  fort. _ 

g utrcn 

t J  rt  rar.f  /  r  » 

oi  si  Iter  _ 

rttouVry.  r 

KATINS  P ACTON 

F ACTON 
BATING 

(0-3) 

MULTIPLIER 

FACTO* 

SCORN 

MAXIMUM 

POSSIBLE 

SCORE 

RKurrou 

Population  Within 

1.000  r**t 

0 

4 

0 

I  2 

0 iaeanca  to  Naaraac 

Orirxkinq  watar  Wall 

3 

IS 

is 

45 

Oisunct  co  KiscrvKion 

Boundary 

0 

6 

0 

i? 

Land  Uae/Zoninq 

a 

3 

0 

9 

Critical  Cnvixonmenta 

V  3 

12 

3(ff 

3g 

Water  Quality  of  Hoar by 

Surfac.  watar  Body  AsSUHlP  A 

I _ 

6 

( 0 

_TL 

Nuaoar  of  Aaauaad  Valuaa  •  1  Out  of  6 

Pazcantaqa  of  Aaauaad  valuaa  -  1  7  1 

Nuamar  of  Miaaimj  Valuaa  •  0  Out  of  6 

Parcancaq*  of  Hiaainq  Valuaa  •  0  » 

SUBTOTALS  %  7  1  3^ 

SUBSCORE  ft  3 

(Factor  Score  Divided  by  Maximum 

Score  and  Multiplied  by  100) 

•*,  /  PATHWAYS 

Evidence  of  Water  Contamination  A  J 

Assumed 

{ 

10 

1  0 

30 

Level  of  Water  Contamination  A  J 

1 

13 

15- 

4S 

Type  of  Contamination,  Soil/Biota  I 

/tssum  Fd 

| 

S 

5 

Distance  to  Nearest  Surface  Water 

0 

4 

0 

131 

Depth  to  Groundwater 

1 

7 

7 

£1 

Net  precipitation 

1 

6 

( 0 

1? 

““  A-SSUmtJ 

£ 

6 

\x 

IS 

Mdteek  Pafsaatolllty  A^amP<JI 

1 

4 

|3l 

Depth  to  Bedrock 

0 

4 

0 

12- 

Surface  Eroeion 

i 

4 

V 

_Lk 

Number  of  Assuned  Values  •  _ Out  of  10 

Percentage  of  Assumed  Values  -  _ * 

Mtmfesr  of  Missing  Values  -  __  Out  of  10 

Pereantaqe  of  Missinq  Values  -  % 

SUBTOTALS  &>  H  1  9  T 
SUBSCORE  3  ex¬ 
tractor  Scora  Olvldad  by  Naaiaua 

Score  and  Multiplied  by  100) 

WASTE  CHARACTERISTICS 


jUngoM  Rati  no  i  Judqaaw nal  rating  frwa  JO  to  100  points  baaad  on  tho  following  guldalinaai 
Points 

30  Clonnd  dooaotie-typo  landfill,  old  sits,  no  known  hazardous  wnstas 

40  Closad  donsstictypa  landfill,  r scant  sits,  no  known  hazardous  wastas 

SO  Suspaetad  snail  quantitias  of  hazardous  wastas 

60  Known  snail  quantitias  of  hazardous  wastas 

70  Suspaetad  aodarata  quantitias  of  hazardous  wastas 

SO  Known  aodarata  quantises  of  hazardous  wastas 

90  Suspaetad  largo  quantitias  of  hazardous  wastas 

100  Known  larqa  quantitias  of  hazardous  wastas 


Reason  for  Asaiqnsd  Hazardous  Rating! 


StraSCORE 


HO 


HASTE  MANAGEMENT  PRACTICES 


RATING  FACTOR 

FACTOR 

RATING 

(0-3) 

MULTIPLIER 

riSCTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

Record  Accuracy  and 

Case  of  Access  to  Sits 

M/A 

7 

— 

Nazardoua  waste  Quantity 

0 

7 

0 

a  1 

Total  Waste  Quantity 

1 

4 

4 

1  % 

Waste  inconpeUbllity 

0 

3 

0 

9 

Absence  of  Liners  or 
Confining  Beds 

3  .. 

6 

»? 

/? 

Use  of  Leachate 

Collection  Syeteei 

n/a 

6 

— 

Use  of  Gas 

Collection  Systems 

M/A 

2 

— 

— 

Slta  Closure 

M/A 

— 

8 

— 

— 

Subsurface  rio«e 

0 

7 

C> 

*i 

?hawb>r  of  Assuaed  Values  ■ 

0  Oat  of  9 

SUBTOTALS 

ax 

u 

Pareantaqa  of  Aaaunad  Valuas  *  0  s 

1  I 

SUDSC0PF 

NisStr  of  Hissing  and  Non-Applicable  Values  ■  7  Out  of  9 

Percentage  of  Hissing  and  Non-Appltcalbe  values  •  V V  % 

(Factor  Score  Oivided  by 
Score  and  Multiplied  by 

Maxinun 

100) 

Overall  rluaoar  of  Aaauaiod  Valuas  •  \)  Out  of  25 

Overall  Pareantaqa  of  Asniwad  Valuas  •  *• '  a  OVERALL  SCORE 


(Receptors  Subscore  x  0.22  plus 
Pathways  Subscore  x  0.30  plus 
Waste  Characteristics  Subscore  x  0.24  plus 
Waste  Management  Subscore  x  0.24) 


WASTE  DISPOSAL  SITE  AND  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


Him  o t  am  5  I  ^4.  M  0,  7  50,60  6  Qgl/ftW  Oil  'Spill  Slfc. 

^tion _  Adjnetnt  Qtildor  easi  Q-f  faojr  r  ~  ’  _C  fra_r_4£S 

Owner/Operator _ C  l<  Q  r  ^  F  S  .  . 


_ fli-1  g.pi  If  k  filart  in  FQrJu  66  V  also 

Qv\  ujt-m  u x»trr  pumped  4hriig^Vi  drama  j.e _ fll  fchr.S 


RATING  FACTOR 

FACTOR 

RATING 

(0-3) 

FACTOR 

MULTIPLIER  SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

RECEPTORS 

PopuUcion  Within 

1,000  FHC 

1 

4 

4 

Distance  to  Nearest 

Orinking  tactr  Wall 

3 

IS 

45 

45 

Oistance  to  Reservation 

Boundary 

0 

6 

O 

1? 

Land  Use/Zdning 

0 

3 

0 

4 

Critical  Environments 

3 

12 

36 

3«. 

water  Quality  of  Nearby  . 

Surf Water  Body  A  S S  U  /W  C  0 

i 

6 

(o 

1? 

Hutu  of  Aasumed  Values  -  [ _  Out  of  6 

SUBTOTALS 

1,3? 

Percantaqe  of  Aaauaad  Viluaa  -  J  ”2_\ 

SUBSCORE 

Number  of  Missing  Values  *  0  Out  of  6 
Percentage  of  Missing  Values  *  0  % 

(Factor  Score  Divided  by  Hiriaua 

Score  and  Multiplied  by  100) 

•4  /  PATHWAYS 

Evidence  of  Water  Contaaiination  A  ^  _  J 

/iSSumf  u 

0 

10 

0 

JA. 

Laval  of  Water  Contamination  »  __  /J 

A'SSum'eQ 

0 

15 

6 

45 

Type  of  Contamination,  Soll/Blota  ^  p  cf 

i 

5 

5 

15 

Distance  to  Haarast  Surface  water 

0 

4 

0 

/a 

Depth  to  Groundwater 

l 

7 

7 

2-1 

Nat  Precipitation 

1 

6 

(f  - 

IK 

Soil  Permeability  A  J 

a 

b 

\  2- 

IY 

Bedrock  Permeability  A  _  ,  J 

Assume  c/ 

i 

4 

<4 

12 

Depth  to  Bedrock 

0 

4 

0 

ia 

Surface  Erosion 

i 

4 

4 

tRimber  of  Assumed  Values  •  5  Out  of  10 

SUBTOTALS 

A 

Percentage  of  Assumed  Values  ■  50  ' 

SCBSC0RE 

HisOtr  of  Missing  Values  •  Q  Out  of  10 

Percentage  of  Missing  Values  ■  0  < 

(factor  Score  Divided  by  Maximum 

Score  and  Multiplied  by  100) 

c  dijc 


HUTS  CHAMCTUTSTICS 


HjHgflggg  r«  Judqa— ncsi  rating  fro*  JO  to  100  point*  band  on  the  following  guidelines! 

faiim 


JO  Closed  do— otic* typo  landfill,  old  ait*,  no  known  hazardous  unstas 

*0  Cl  os  ad  do— tic"  typo  landfill,  r  scant  sits,  no  known  hataxdous  wsstsa 

SO  Suspactad  —all  quantltlss  of  haaardous  waatas 

to  Known  a— 11  quantltlss  of  haaardous  wastes 

70  Suspactad  aodarata  qoantitiaa  of  hasardoua  waataa 

SO  Known  aodarata  quantises  of  haaardous  wastes 

SO  Suspactad  large  quantities  of  haaardous  wastes 

100  Known  large  quantities  of  haaardous  wastes 


Reason  for  Assigned  Haaardous  Katina i 

_ ZjQil  sftjJl 


svBscoae 


So 


MASTS  MANAGEMENT  PRACTXCIS 


RATING  FACTOR 


FACTOR 

RATING 

(0-3) 


MAXIMUM 

FACTOR  POSSIBLE 
MULTIPLIER  SCORE  SCORE 


Record  Accuracy  and 
Cast  of  Access  to  Sita 


JtL. 


n _ i± 


Hasardoua  Wa.t.  Quantity  A^tl^rl 


a/ 


Total  wacta  Quantity 


Aas<jjyifc( 


1 


******  tHCoapatihiUtr  Assumed 


Abitnct  of  Linars  or 
Confining  Rada 


Usa  of  Laachata 
Coll action  Systsm 


X/A. 


11 


Uaa  of  Gaa 

Coilactlon  Systems 


jm 


Site  Closure 

N  A 

— » 

8 

— - 

Subsurface  Flows 

1 

0 

7 

0 

1L 

Nuffbar  of  Aaausad  Values  •  3  Out  of  9 
Percentage  of  Assumed  Vaiuaa  • 

Number  of  Miaalng  and  Non-Appiicatoia  values  •  *3  out  of  9 
Parcantaga  of  Missing  and  Non-Appiicalbe  Values  ■  '35s 


w  /o; 


SUBTOTALS  _  _ 

SUBSCOPF  Jtl L 

(Factor  Scora  Oividad  by  Maximum 
Scora  and  Multiplied  by  100) 


Overall  Number  of  Assumed  Values  •  _____  nut  of  25 
Overall  Parcantaga  of  Ai stated  Values  *  % 


OVERALL  SCORE 


(Recaptori  Subscore  x  0.22  plus 
Pathway!  Subscore  x  0.30  plus 
Waste  Characteristics  Subscore  x  0.24  plus 
Waste  Management  Subscore  x  0.241 


rMo- 


WASTE  DISPOSAL  SITE  AND  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


m 


Luyu  j.  z 


masts  characteristics 

Hazardous  Rating »  Judqasi wul  rating  fron  30  to  100  point*  baaed  on  tho  following  guidelines! 
Point* 

30  Closed  domestic-type  landfill,  old  sit*,  no  known  hazardous  wastas 

40  Cloaad  d— tlfqp*  landfill,  raeant  sita,  no  known  hazardous  wastaa 

SO  Suspected  naall  quantities  of  hazardous  wastaa 

<0  known  —sll  quantitlaa  of  hazardous  wastas 

30  Suspected  nodarata  quantitlaa  of  hazardous  wastas 

to  Known  nodarata  quantitas  of  hazardous  wastas 

to  Suspaetsd  larqa  quantities  of  hazardous  wastas 

100  Known  larqa  quantitlaa  of  hazardous  wastas 


Reason  for  Assigned  Hazardous  Ratinqi  .  .  .  • 

_  roscvi  big _ 0l\  Afli  Ms 

SUBSCORE 

^0_ 

WASTE  MANAGEMENT  RRACTICIS 


SATING  FACTOa 


mcros 

wri*  rncTos 

(0-3)  MULTIPLIER  SCORE 


MAXIMUM 

POSSIBLE 

SCORE 


Record  Accuracy  and 

Eaao  of  Access  to  Sita 

SI 

7 

5,1 

Hazardous  Waste  Quantity 

Assn  nneJ 

r_  0 

7 

0 

a 1 

Total  waste  Quantity 

A  3^U  »Yt  f 

i  0 

4 

0 

i  a 

Haste  Incompatibility 

AsSU  r*tC 

a 

3 

(o 

<? 

Absence  of  liners  or 
Confining  Beds 

3 

6 

i? 

19 

Use  of  Leachate 

Collection  Systan 

NfA 

6 

— 

Use  of  Gas 

Collection  Syetene 

.  NlA 

- 

2 

— 

— 

Site  Closure 

JV'/A 

— 

8 

— 

— 

Subsurface  Flove 

0 

7 

Q 

aj 

tamper  of  Assisnd  Vaiuas  - 

3  Out  of  9 

SUBTOTALS 

Ji2L 

Parcancaqa  of  Assisnd  Vaiuas  •  2L' 

Hwbtt  of  Niiilnq  and  Non-Applicable  Va lues  »  >3  Out  of  9 
Percentage  of  Missing  and  Non- App l ica U>e  Values  •  3t> 


SUBSCOPE  -cLL 

(Factor  Score  Oivuied  by  Max iwu* 
Score  and  Multiplied  by  1001 


Orerali  (Amber  of  Assumed  Values  -  ^  Out  of  25 
Overall  Percentage  of  As  timed  Values  •  "23i' 


OVERALL  SCORE 


JLL 


(Receptors  Subscort  x  0.22  plus 
Pathways  Subscort  x  0.30  plus 
Wssts  Charsctsristics  Subscors  x  0.24  plus 
Waste  Management  Subscors  x  0.241 
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[ 


WASTE  DISPOSAL 

SITE  AMD  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 

ium  o<  sit*  Sift  Nn.  lO  -  (LaAioQct\\ie 

Sfe  r&  o.t 

(Sui  1  d  t  i\< 

% 

lotion _ &rlr\ir\ 

id _ Sana lu _ HlaiIcH  h  q 

- 7“ 

1 

Own«r  /Operator  , _  Clf*  ^  A  F  ^  ^ 

Co— UC3 

_ Oar* 10 

'Site _ -for _ Small  ouonHiu 

radio  Aciivf  iuhts 

,  j  y - 

RATING  FACTOR 

FACTOR 

RATING 

(0-3) 

FACTOR 

MULTIPLIER  SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

RECEPTORS 

Population  within 

1.000  r**t 

3 

4 

IQ 

IQ 

OUunc*  to  Nmtmc 
OrinXioq  water  Well 

.  3 

IS 

45 

45 

Oisunc*  to  Reservation 
Round  Ary 

0 

6 

0 

1? 

land  (Jsa/Zaninq 

0 

3 

0 

3 

Critical  Environment* 

3 

13 

3k 

& 

Ha  tar  Quality  of  Nearby 
Surf ic •  Water  Body 

6 

G 

i  % 

Muabar  of  iuiMd  Valuaa  «  _| _ Out  ot  6 

Parcantaq*  of  AiMHd  Vniua*  -  If  % 

■Mwtar  of  Niaainq  Valuaa  •  0  Out  of  6 

Parca.itaq*  of  Miaalnq  Valu«a  ■  0  a 

SUBTOTALS 

SUBSCORE 

<?<L. 

(Factor  Scor*  Dividad  by  Maximum 

Scora  and  Hulelpliad  by  100) 

• 

»  *\  /  PATHWAYS 

Evidence  of  Meter  Contamination  A  J  S\ 

_  _ /lssumed  0 

10 

0 

3o 

Laval  of  Watar  Contamination 

_ Assumed  0 

15 

6 

45 

Typo  of  Contamination.  Soil/Biota  A  I  ■ 

_ _ _ /fssumrd _ L 

S 

5 

15 

Oistence  to  Neareat  Surface  1 

water 

4 

0 

12. 

Oapth  to  Croundwatar 

1 

7 

n 

SI 

Mat  Praclpltation 

i 

6 

(o 

IS 

Soil  Permeability 

A  55llm  f  6  5. 

- 

6 

ia 

i  v 

Bedrock  Permeability 

4 

H 

1* 

0«ptti  to  Bedrock 

0 

4 

0  __ 

/* 

Surface  Erosion 

/ 

4 

4 

IX 

Meter  of  Assumed  Values  • 

5  Out  of  10 

SUBTOTALS 

Percentage  of  Assumed  Values  -  50  k 

Number  of  Mlseinq  Values  •  — — _  <Xjt  of  10 

Percentage  of  Missing  Values  •  % 

SCBSC0RC 

(Factor  Score  Divided  by  Maatmum 

Score  end  Multiplied  by  100) 

NUR  CHARACTER  I STICS 

Sigggg  Ratlnqi  Judqaawntal  ratinq  fro*  30  to  100  polnta  baaad  on  tho  follow im;  quidallnaat 
folnti 

30  Cloood  donaatic- typo  landfill,  old  «it*.  no  known  hazardous  wnatas 

40  Closad  dm  tic-  typo  landfill,  raeant  alts,  no  known  hazardous  waatas 

SO  Suapactad  *aall  quantltlaa  of  hazardous  waatas 

60  Known  aaiall  quantitlaa  of  hazardous  wastaa 

70  Suapactad  aodarata  quantitlaa  of  hazardous  waatas 

M  Known  aodarata  quantitas  of  hazardeua  waatas 

90  Suspactad  larqa  quantitlaa  of  hazardous  wastaa 

100  Known  larqa  quantitlaa  of  hazardous  waatas 


JL 


Raaaon  for  Aasiqnad  Hazardous  Raeinqi 

_ Qo-fr-f _ -Par  radioaefiVP 


SUBS  CORE 


MAST! 

:  MANAGEMENT 

PRACTICES 

RATING  FACTOR 

FACTOR 

RATING 

(0-3) 

MULTIPLIES 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCOPE 

Record  Accuracy  and 

Ease  of  Access  co  Sits 

3 

7 

A  1 

Hazardous  Waste  Quantity 

.Assumed 

0 

7 

0 

3LI 

Total  Vasts  Quantity 

0 

4 

0 

ij 

Mast*  Incompatibility 

Assumed 

a 

3 

(o 

Absence  of  Liners  or 
Confining  Beds 

3 

6 

1? 

i  % 

Uss  of  Leachate 

Collection  System 

n/a 

6 

— 

Use  of  Gas 

Collection  Systems 

<( 

NlA 

— 

2 

_  — 

. — 

Sits  Closurs 

n)a 

a 

— 

— 

Substir  face  Plows 

0 

7 

0 

sU 

Number  of  Assumed  values  •  « 

Percentage  of  Assumed  Values 

9  Out  uf  9 

-3lx 

SUBTOTALS 

SUBSCORE 

Jds. 

mwbsr  of  Missinq  and  Non- Applicable  values  -  3 
Percent ass  of  nissino  and  Non-Applicaibe  Values  • 

Out  of  9 

33> 

(Factor  Score  Divided  by 
Score  and  Multiplied  by 

s 

if 

Onrall  !hmb*r  of  Assumed  values  *  j  out  of  25  J»  jj 

Overall  Percentage  of  M  as  nod  Value*  •  Ik  OVERALL  SCORE  TlTL 

(Recaptorj  Subacora  x  0.22  plu< 

Pathways  Subacora  x  0.30  plus 

Wait*  Characteristics  Subscora  x  0.24  plus 

Waste  Management  Subacora  x  0.24) 


WATT*  CHARACTERISTICS 


Hazardous  gating  i  Judgsmsntal  rating  from  30  to  100  points  based  on  the  follow  log  guideline*! 
Points 

JO  Closod  dons Stic- typo  landfill,  old  sits,  no  known  hazardous  wastes 

40  Closed  d ones tic* typo  landfill,  recant  sits,  no  known  hazardous  wastes 

50  Suspected  snail  quantities  of  hazardous  wastes 

SO  Known  —11  quantities  of  hazardous  wastes 

70  Suspected  Moderate  quantities  of  hazardous  wastes 

M  Known  soderats  quantitss  of  hazardous  wastes 

90  Suspected  large  quantities  of  hazardous  wastes 

100  Known  large  quantities  of  hazardous  wastes 


Reason  for  Assigned  Hazardous  Rating : 

_  Fire  ^ra'inifia  arra  US* 

SUBSCORE 

f  u*-l _ for 

■firC _ 

40 

— 

i  an  'fma  J 

J  j 

MASTS  MANAGEMENT  PRACTICES 

RATING  r ACTOR 

rACIOR 

RATING 

(0-3) 

MULTIPLIER 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

►•cord  Accuracy  and 
bn  at  Access  to  Sica 

3 

7 

Q\ 

a  i 

Hazardous  Waste  Quantity 

Assumed 

0 

7 

o 

a/ 

Total  Waste  Quantity 

d 

n 

4 

0 

la 

Haste  Incompatibility 

Assumed 

3l 

3 

q 

Absence  of  Liners  or 
Confining  Beds 

3 

6 

It 

/v 

Use  of  Leachate 

Collection  System 

N/A 

6 

Use  of  Gas 

Collection  Systems 

.  N/A 

— 

2 

— 

— 

Slt«  Closure 

NIA 

— 

8 

— 

- 

Subsurface  Move 

1  1  r 

0 

7 

ft . 

_£i_ 

(amber  of  Assumed  Values  •  ^  Oit  of  9 

Percentage  of  Assumed  Values  *  32.' 

.Vumber  of  .Hissing  and  NorcApplicable  Values  •  *3  Out  of  9 
Percent aae  of  Missing  and  Won-Appl icalbe  Values  •  33t 


SUBTOTALS  M  ~ 

SUDSC0RE 

(Factor  Score  Olvtded  by  Maximum 
Score  and  Multiplied  by  100» 


/  OX- 

32E 


Overall  (lumber  of  Assumed  Values  •  9  Out  of  25 
Overall  Percentage  of  Assimed  Values  -  3(-» 


OVERALL  SCORE 


Ml 


(Receptors  Subtcore  x  0.22  plui 
Pathways  Subtcore  x  0.30  plus 
Wane  Characterinict  Subtcore  x  0.24  plus 
Wane  Management  Subtcore  x  0.24) 
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WASTE  DISPOSAL  SITE  AND  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


Mam  o t  Sic* 

Sife.  No.  12  — -  Lficai'cH  SUspic/oos  d 

[ru.yy)5 

Location 

Near  a  Id  Grow*!  Ssrtfr  ^Au+fcof  Chnsirueiio* 

0  « 

Owner/Operacor 

Clrar 

r 

COMWAtl 

Sftmp  Ifau/of  leafciwq  fr*™  drams 

and  spilled  nn+o  ^raund 

RATING  f ACTOR 


factor  maximum 

rating  r actor  possible 

(0*1)  MULTIPLIER  SCORE  SCORE 


RECEPTORS 


Population  Within 

1.000  Foot 

0 

4 

0 

Oistanca  to  Nearest 

Or inking  water  Wall 

IS 

i5 

M5 

Oistanca  to  Reservation 

Boundary 

0 

6 

0 

_LL 

Land  Us a/ Zoning 

o 

3 

O 

Q 

Critical  Environments 

v  3. 

12 

3  Z 

30 

M*c*c  Qa*  1  icy  oE  Neerby  i 

SucEam  w*«r  Body  A  S<Wl  W  f  c/ 

i 

6 

L 

1? 

Nummx  of  A**uMd  v*iu*a  «  1  Cue  of  6 

Percentage  of  ARRUMd  v.iu*.  -  1*7  A 

Humber  of  Mieeing  v.iu**  »  0  Out  of  6 

P«cmU)(  of  Miaainq  Value*  ■  _Q_i 

SUBTOTALS  S?  7  1 

SUBSCORE  fa  ^ 

(Factor  Score  Divided  by  Maximum 

Scora  and  Multiplied  by  100) 

.  .*  PATHWAYS 

Evidence  of  watar  Contamination  A  I 

Assume  a 

I  10 

10 

30 

Laval  of  Watar  Contamination  A  .  ^  J 

rr>e  U 

i  “ 

15 

J15 

Type  of  Contamination.  Soli/Biota  /\  f M  f  J 

1 

5 

Jif 

Oistanca  to  Nearest  Surfaca  watar 

0  4 

0 

U 

Oapth  to  Groundwater 

( 

1 

5- 1 

Nat  Precipitation 

1 

b 

_Li 

SOU  Permeability 

a*  6 

I2- 

1* 

BedrocR  Permeability  A^U^d 

i 

H  - 

ia 

Oapth  to  Bedrock 

0 

0 

Surfaca  Erosion 

i  4 

4 

JjL 

Number  of  Assumed  Values  *  ^  Out  of  10 

Percentage  of  Assumed  Values  •  $0  ' 

SUBTOTALS 

SCB3C0RE 

JiL i_  . 

W 

Number  of  Hissing  Values  •  0  Out  of  10 

Percentage  of  Missing  Values  •  Q  » 

tractor  Scora  Oividad  by  Has la 
Scora  and  Multiplied  by  100) 

turn 

wnt  CHAiucmiSTtcs 


H«aasg£  Ju*7— »Ul  nUnf  Iron  30  to  100  point*  based  on  tho  following  quid*  11  no* i 


Closed  doaastic-typn  landfill.  old  alt*,  no  known  hazardous  wests* 

Closed  donaa tic- typa  landfill,  r scant  alto,  no  known  hazardous  wastss 

Sospactsd  snail  qoantltlaa  of  hazardous  wastss 

Known  snail  quantities  of  hazardous  wsstsa 

Suspactad  Moderate  quantities  of  hazardous  wastss 

known  nodsrata  quantises  of  hazardous  wastes 

Suspected  large  quantities  of  hazardous  wastss 

Known  larqs  quantities  of  hazardous  wastes 


Reason  for  Assiqnsd  Hazardous  Racing  t 

_  Drusvis  (tak/** 


WASTE  MANAGEMENT  PRACTICES 


RATING  FACTOR 


MULTIPLIER 


MAXIMUM 

r ACTOR  POSSIBLE 

SCORE  SCORE 


Record  Accuracy  and 
teas  of  Access  to  Sits 

Hazardous  east,  quantity  A^Cfl  SWpJ 

Total  watt.  Quantity  ,,  As^fllVlPd 

Hast.  Incompatibility  fyifj 

Absence  of  Liners  or 
Confining  Beds 

Use  of  Leachate  a  I  I  a 

Collection  System  ^  I  A 

Uaa  of  Caa  at  /  .  A 

Collection  Systems  fy  J  A 

Sits  Closure  N  j  A 

Subsurface  riove 

rfamber  of  Assumed  Values  -  3  Out  of  9 
Percentage  of  Assumed  Values  •  31' 

Number  of  Mlssinq  and  Non-Applicable  Values  ■  3  Out  o 
Percentage  of  Missinq  and  Non*f\ppUcalb«  values  -  21' 

Overall  Nusiber  of  Assumed  Values  •  ^  Out  of  25 
derail  Percentage  of  Ass'ieed  values  -  1L> 


(Factor  Score  Divided  by  ManidMm 
Score  and  Multiplied  by  1001 


OVERALL  SCORE 


_ t fb- 


(Rsceptors  Subscore  x  0.22  plus 
Pathways  Subscore  x  0.30  plus 
Waste  Characteristics  Subscore  x  0.24  plus 
Waste  Management  Subscore  x  0.24) 


-  (*»■ 
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WASTE  DISPOSAL  SITE  AND  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


Nom  o f  Sit* 

_ Site  Ma, _ 13  — _ Stisaicttfus  Prams _ 

Loctcion 

"ixss  +1>a*«  1  mi 

If  *aa+h  oi 1  tau^ef  Plan! 

Owner/Operator 

C  hear  APS 

COMMflU _ _ 

_ dra>w^ _ 1 

o  caied  sraalf 

_ or*  a  tin -is _ Qj 

1 ;  aiiid _ 06 ssi  bl  U _ Ork  fit.idl0** _ 

1  »  ^ 

1 

I 


RATING  r ACTOR 

r ACTOR 
RATING 
(0-3) 

FACTOR 

MULTIPLIER  RCORE 

MAXIMUM 

KtlUU 

SCOBS 

RECEPTORS 

Population  Within 

1.000  Feet 

0 

4 

0 

\2 

Disunct  to  Nearest 

Or inking  **ter  Woll 

3 

13 

75 

Distance  to  Reservation 

Roundary 

0 

6 

0 

_n_ 

Land  Use/ Zoning 

0 

3 

0 

3 

Critical  Environments  ■, 

V 

3 

12 

3C? 

Mater  Quality  of  Nearby  A  1 

Surface  Mater  Body  /l^CLfY^d 

\ 

6 

6? 

Number  of  Assumed  Values  «  _J _ Out  of  6 

SUBTOTALS 

T7 

-1# 

fercentags  of  Assumed  Values  *  1*7  > 

SUBSCORE 

,.iS^ 

Number  of  Missing  Values  •  0  Out  of  6 

Percentage  of  Missing  Values  ■  Ci  > 

(Factor  Score  Dividod  by  Maxima* 

Scoro  and  Multipliod  by  100) 

.  ■  •  PATHWATS 

Cvidtnct  of  Water  Contamination  Am-  _  _  1 

A1S<;airiEC1 

1 

)  0 

_30. 

Level  of  water  Contamination  A  J 

f 

|5 

Typo  of  Contamination.  Soil/Biota  ^ 

1 

5 

_L5 

Distance  to  Meareet  Surface  Water 

d 

0 

IX 

Depth  to  Groundwater 

i 

7 

_£L 

Net  Precipitation 

i 

io 

_LL 

““  - - Attu  mprl 

a-  s 

I  2- 

IV 

Mdrock  Permeability  U  1*t  (1 

i 

v 

Depth  to  Bedrock 

'a  4_ 

0 

Surface  Erosion 

i 

V 

(3 

Number  of  Aaaumed  Values  •  F)  Out  of  10 

SUBTOTALS 

_kJ_ 

il 

Percentage  of  Aerumed  Values  •  0  k 

SCBSCORE 

Muotoer  of  Hissing  Value*  •  Q  Out  of  10 

Percentage  of  Missing  Value*  -  Q  » 

tractor  Score  Divided  by  Masimum 

Score  end  Multiplied  by  lOOi 

*0 


UMTS  CHARACTERISTICS 


jUgrtgg  Retlnqi  Judge—  nttl  rating  frow  10  to  100  point*  baaad  on  the  following  guideline*! 
foint* 

10  Cloaod  do— tic-typo  landfill,  old  *it*.  no  known  haxardoua  waata* 

40  Cloaad  dc— otic- typo  landfill,  racant  aito,  no  known  haxardoua  waata* 

SO  Suapaetad  —all  quantities  of  haxardoua  waataa 

<0  Known  —II  quantities  of  haxardoua  wastes 

TO  Suspected  aedarata  quantities  of  haxardoua  wastes 

*0  Known  noderats  quantitss  of  haxardoua  wastes 

90  Suspected  larqa  quantities  of  haxardoua  waatss 

100  Known  larqa  quantities  of  haxardeus  wastes 

SUBSCORE 

Reason  for  Assiqned  Haxardoua  Rating  t  .  . 

_ Possible  p*ST  icidfS _ 


50 


WASTE  MANAGEMENT  PRACTICES 


FACTOR 

MAXIMUM 

RATING  FACTOR 

RATING 

(0-3| 

holtiplibr 

FACTOR 

SCORE 

POSSIBLE 

SCORE 

. 

Record  Accuracy  and 

Case  of  Access  to  Site 

3 

7 

ai 

Hazardous  Waste  Quantity 

ASSdmpd 

0 

7 

0 

1L 

Total  watte  Quantity 

Assumed 

o 

4 

0 

Waste  incompatibility 

Assume  cl 

a 

3 

6 

Absence  of  Liners  or 
Confining  Beds 

6 

1? 

_LL 

Use  of  Leachate 

Collection  System 

HI  A 

6 

Use  of  Cas 

Collection  Systems 

A//A 

— 

2 

- 

— 

Site  Cloeure 

Nj A 

— 

0 

- 

- 

Subsurface  Flows 

0 

7 

0 

o U 

(Amber  of  Assumed  Values  • 

3  Oit  of'  9 

SUBTOTALS 

/ 0  9* 
JbL 

Percentage  of  Assumed  Values  -  j{3_' 

SUOSCOPF 

(lumber  of  Missing  and  Non- Applicable  values  •  3  Out  of  9 

Percentage  of  Missing  and  Non-Applicalbe  values  -  33  % 

(Factor  Score  Oivided  by  Maximum 
Score  and  Multiplied  by  1001 

Overall  t Umber  of  Assumed  values  •  f  Out  of  25 

Ovetall  Percentage  of  kssused  Values  •  3 (a  *  OVERALL  SCORE 


(Recaptors  Subscore  x  0.22  plus 
Pathways  Subscore  x  0.30  plus 
Waste  Characteristics  Subscore  x  0.24  plus 
Waste  Management  Subscore  x  0.24) 


oc 


WASTE  DISPOSAL  SITE  AND  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


Hana  of  Sit*  ^  1  hi  Q  l^l 

"  donsirucfioi*  Cat* 

o  Pis  oosg  1  4r 

Location  Sotff  H  0  j  Cor\+ifJl 

ffi&n  Car*  O 

Owner /Ooera tor  Qlfflf  A  FS 

Cnunti  _ Si  t  d _ LL3lf  d _  T ft/ 

dtLtooi/)  ft _ flur  in  a _ 

ro*  *4rac1i£>h 

■  7  7 

RATING  FACTOR 

rude* 

RATING  FACTO* 

(0-3)  multiplier  SCORE 

MAXIMUM 

POSSIBLE 

jCOEE 

RECEPTORS 

Population  within 

1*000  Foot 

1 

4  __ 

ia 

Distance  to  Naaresc 

Orinkinq  w«tor  UtU 

3 

HS 

Distance  to  Rosorvation 

Boundary 

0 

0 

Land  Us a/ Zoning 

0 

0 

Critical  EnvironMncs 

5  _ » 

3G 

3(o 

Water  Quality  of  Nearby  .  | 

Surface  wat.r  Body  M  f  (j 

f 

/f 

Hiatu  of  Assuned  Values  -  1  Out  of  6 

SUBTOTALS 

QL 

J3i 

(qSb- 

F«c«itag*  of  Assuaod  Vaiuas  -  l 

SUBSCORE 

Nuaoer  of  Missing  Vaiuas  -  0  Out  of  6 
Percentage  at  Hissing  Vaiuas  •  0  » 

(Factor  Score  Divided  by  Maxinua 

Scora  and  Multiplied  by  100) 

PATHWAYS 

Evidsnc*  of  Water  Contamination  ^  S  5(1  ?  d  10 

0 

30 

Uv«l  of  wator  Contamination  /V^S 

unned  O  15 

0 

% 

Typo  of  Contamination,  Soil/Biota  0  5 

0 

J5_ 

Oiatanca  to  Neareat  Surfaca  Water 

0  4 

0 

_L* 

Depth  to  Groundwater 

}  _ 7  __ 

n 

9-1 

Net  Precipitation 

/ 

(d 

JJl 

- - -  Assured 

a- 

I  a 

J-L 

Badrock  Paraaability  ^55(1^ 

1  /  . 

H 

IX 

Depth  to  Bedrock 

0 

0 

JA. 

Surface  Erosion 

1  • 

4 

iX 

Number  of  Mnmad  Values  ■  5  Out  of  10 

Percentage  of  Assumed  Values  •  50  ' 

SUBTOTALS 

SCBSCORE 

NtaOvr  of  Missing  Values  •  Q  Out  of  10 
Percentage  of  Missing  values  •  0  » 

tractor  Scot*  Divided  by  Maainun 

Scots  and  Nultlplisd  by  100) 

MARTI  CHARACTERISTICS 


HwrtOM  Hatinqi  Judgemental  ratinq  fro*  10  to  100  points  basad  on  th«  following  guidallneei 
rointa 

JO  Cloaad  domeetic- typw  landfill,  old  sits,  no  known  hazardous  wastas 

40  Cloaad  domestic- type  landfill,  taeant  aita,  no  known  hasardous  wastas 

SO  Suspected  sail  quantities  of  hasatdoos  wastas 

M  Known  snail  qoantitisa  of  hasardous  wastas 

70  Suspaetad  aodarata  quantitias  of  hasardous  wastas 

(0  Known  aodarata  quantitas  of  hazardous  wastas 

90  Suspaetad  larqa  quantitias  of  hazardous  wastas 

100  Known  larqa  quantitias  of  hazardous  wastas 

SU8SC0RE 

Reason  for  Assiqnsd  Hazardous  Rating  I 


30 


WASTE 

management 

PRACTICES 

HATING  FACTOR 

FACTOR 

RATING 

(0-3) 

MULTIPLIER 

FACTOR 

SCORE 

MAXIMUM 

POSSIBLE 

SCORE 

Record  Accuracy  and 

Ease  of  Access  to  Sits 

3 

7 

Al 

$-1 

Hasardous  Mist*  Quantity  ^  S  SCI  ^  ^ 

0 

7 

0 

3- 1 

Total  Wests  Quantity  , 

i 

4 

12 

Haste  Incompatibility  /\  $5^  ^  f  fll 

/ 

3 

3 

9 

Absence  of  Liners  or 

Confining  Beds 

3 

6 

n 

_ LL 

Use  of  Leachate 

Collection  Systeai 

3 

6 

/V 

_l±. 

Use  of  Cos 

Collection  Syttm 

3 

2 

(fi 

G 

Sits  Closura 

TT 

8 

!*> 

el  H 

SuBiurfMe  Flows 

0 

7 

o 

sLL- 

tAimber  of  Assumed  values  •  3  Out  of  9 
Percentage  of  Assumed  Values  •  33' 

SUBTOTALS 

SUBSCORE 

(Rather  of  Ntsslnq  and  Non* Applicable  Values  •  0  Out  of  9 
Percent •*#  of  Hissing  end  Non-App l ice Lbe  values  •  0  ' 

(Factor  Score  Divided  by 
Score  and  Multiplied  by 

Maximum 

100) 

Overall  f lumber  of  Assueed  Values  •  ^  Out  of 

Overall  Percentage  of  As  stated  values  ■  3Co* 

OVERALL  SCORE 

HO 

(Rscaptort  Subaeora  x  0.22  plu* 

Pathways  Subacora  x  0.30  plus 

Waste  Characteristics  Subscore  x  0.24  plus 

Waste  Management  Subscore  x  0.241 
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WASTE  DISPOSAL  SITE  AND  SPILL  AREA  ASSESSMENT  AND  RATING  FORM 


■me  of  Site  S  1  4-^  Nfl.  Iff  —  *  l~& 

kf  ' 

Sansinq 

Location 

HfLOJC _ abandoned _ air 

sir  if) 

NW  J  _ 

Ounet/Oeac ator _ _ _ 

co—t, _  flft.lpr  blflM  jeiiiw  ~Oi  |u  uUftfrr  {  Coolie  a  <M*irr 

riOfftfyttc  taotcr  di*cit%tpd+4  -ihi*  tk*n- Iax* 


RATING  FACTO* 

FACTO* 

BATING 

CO-3) 

MULTIPLIES 

FACTOR 

tCTPI 

MAXIMUM 

POSSIBLE 

SCORE 

RECEPTORS 

Population  within 

1.000  Fact 

0 

4 

0 

U 

Distance  to  Nurasc 
Orinkiiwg  Mater  Weil 

3 

IS 

HS 

H5 

Distance  to  Reservation 
Boundary 

0 

6 

0 

1? 

Land  Use/Zoninq 

0 

3 

0 

°\ 

Critical  Environments 

,  3 

12 

?><o 

36 

Water  Quality  of  Nearby 
Surface  Water  Body 

A  55(1 

mpd 

) 

6 

(a 

IS 

Nwber  of  Aaauoad  Values 

•  1  Out 

ot  6 

SUBTOTALS 

77 

137 

Percentage  of  Assumed  Values  ■  M  % 

SUBSCORE 

Js.y. 

Number  of  Mlaaiix)  Valuta  -  U  Out  of  6 
Parcantaqa  of  Kiulrq  Value*  -  0  \ 


(Factor  Score  Divided  by  Maxinue 
Score  and  Multiplied  by  100) 


Evidence  of  Water  Contamination  A  _  ^  J 

nssumed 

1 

10 

1  0 

20 

Level  of  Water  Contamination  A  J 

MsurwPd 

1 

15 

15 

HS 

Type  of  Contaoination.  Soil/Biota  A _  —  J 

/rssu.  ►* 

1 

J 

5 

JLZl 

Distance  to  Nearest  Surface  water 

0 

4 

0 

n 

Depth  to  Groundwater 

i 

1 

7 

n 

oLl 

Net  Precipitation 

1 

6 

G 

1? 

A  stamp  i 

3 

6 

|3- 

17 

Bedrock  Permeability  i  j 

A-^sttwa 

( 

4 

U 

Depth  to  Bedrock 

0 

4 

0 

J2. 

Surface  erosion 

1 

4 

4 

id- 

reimber  of  Assumsd  values  ■  5  Out  of  10 

Percents**  of  Assumed  Values  •  5ft  S 

Misaber  of  Nisstn*  Values  -  0  exit  of  10 

Percentage  of  Missinq  Values  •  (j  » 

SUBTOTALS 

SCBSCORE 

Co  i- 

j£r 

J 

(Factor  Score  Divided  by  Maxi  eon 
'core  and  Multlpliad  by  100) 
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UMTS  CHARACTEKX5TICS 


Ha—rdnua  Satlnai  Jiidq— »ttt  rating  from  30  to  100  point*  baaad  on  tho  following  guidelines* 
Point* 

30  Closed  douae tic- type  landfill,  old  aita.  no  known  hazardous  wastoa 

40  Cloaod  Ac— a tic- typo  landfill,  racant  aita.  no  known  hazardous  waataa 

SO  Suapaetad  —all  quantities  of  hazardous  waataa 

<0  Known  a— 11  quantities  of  hazardous  waataa 

70  Suapaetad  nodacata  quantitiaa  of  hazardeua  waataa 

•0  Known  nodarata  quantita*  of  hazardeua  wastes 

90  Suapaetad  large  quantities  of  hazardous  waataa 

100  Known  large  quantities  of  hazardeua  wastes 


Niton  for  Atsiqntd  tUurdout  Rating  * 

Oilkt  u;a+«r  a 

isckirard 

suascoae  5  0 

o  lake 

- 7 -  - J 

—STS  HANhCfMZUr  PRACTICES 

mCTOK  MAXIMUM 


RATING  TACTOR 

RATING 

(0*3) 

MULTIPLIER 

FACTOff 

SCORE 

POSSIBLE 

SCORE 

*tcoH  Accuracy  and 

Cam  of  Acceso  to  Sito 

3 

7 

Nattrdout  waste  Quantity 

Assumed 

0 

7 

o 

5-1 

Total  waste  (^entity 

Assumed 

o 

4 

0 

15- 

Waste  Incompatibility 

Ass  umfd 

a 

3 

G 

_JL 

Absence  of  Liners  or 
Confining  Bode 

3 

6 

_JLL 

1  <i 

Use  of  Leachate 

Collection  System 

NIA 

6 

— 

(lit  of  Gao 

Coll action  Systems 

NIA 

— 

2 

- 

— 

Sito  Cloouro 

NVA 

— 

8 

— 

— 

Subsurface  Pious 

- *— f  1  J - : - 

0 

7 

0 

4.L 

SUBTOTALS 

IPX 

Percentage  of  Assumed  Values  ■  33  > 

Numoer  of  Nissing  and  Non- Applicable  values  *  — 

Percentage  of  Missing  and  Non-Applicalba  values 

3  Out  of  9 

SUO  SCOft  R  ^  *"/ 

(Factor  Score  Olvidad  by  Maximum 
Score  and  Multiplied  by  1001 

Owarall  Humber  of  Rerun od  Values  »  _2  Out  o(  IS  jji 

Owetall  Percentage  of  Atoned  Value*  -  OVERALL  SCORE  *  —  — 

(Recaptors  Subacora  x  0.22  plus 
Pathways  Subacora  x  0.30  plus 
Watt*  Characteristics  Subscore  x  0.24  plus 
Waste  Management  Subacora  x  0.24) 
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